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The following Communications were read :— 


1. The Annual Periods of Thunder (with Lightning), Light- 
ning (only), Hail, and Snow, at Oxford. By Mr Buchan. 


During the twenty-one years ending 1873, the maximum period 
of thunder with or without lightning, at Oxford, extended from 
about 9th April to the end of October, the middle of the period 
being the first week of July; the three highest days taken 
consecutively being those immediately preceding the summer 
solstice. During the five months from November to March, only 
thirteen cases had occurred during the period. Lightning, on the 
other hand, had its maximum period from May to November,— 
particularly during August, September, and October. The maxi- 
mum period of hail was during the first six months of the year; 
whereas, during the second half of the year, very few cases 
occurred. The snow period extended from the middle of October 
to the middle of May,—most falling from December to March,— 
a the absolutely highest month being March. | 
a Thus, thunder with lightning, at Oxford, closely follows the sun, 
the middle of the period being only about ten days after the 
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summer solstice; lightning (only) has its maximum period during | 


that time of the year when the humidity of the air is at its 
maximum; hail is most frequent during that period of the year 
when the temperature is rising, or when the vertical layers of the 
atmosphere is in most unstable equilibrium; and snow during the 


coldest months of the year, with this striking peculiarity, that 


the maximum period is not in the depth of winter, but in March, 
in the end of winter; immediately after which the curve abruptly 
falls. 

The intimate connection of the thunderstorm with summer 
rainfall, and the important bearing of the whole four curves on 
climatology, was referred to. 


2. Note on the Origin of Thunderstorms. By Prof. Tait. 


This Note does not refer so much to those great thunderstorms 
which extend over hundreds of miles in each direction, as to those 
small local storms which are often seen of from two to five or 
six miles only in diameter. 

It refers particularly to those which are seen, in summer and 
autumn, to pass down the Tay valley. They almost invariably 
come from the westward, and I am told each is almost always 
accompanied by a storm of similar dimensions passing eastwards 
down the valley of the Forth. So far as I can ascertain, they 


seem both to commence almost abruptly somewhere in the district 
about Ben Ledi and Ben Lomond. 


Seen from St Andrews, which they frequently pass at a few miles © 


distance to the northward, they usually appear to be in a state of 
rotation about a vertical axis. It is not very easy to judge of the 
relative distances of the various clouds, so as to ascertain the sense 
of the rotation; but, in one case which I observed carefully last 
autumn, the rotation appeared to be in. the positive direction,—z.e., 
opposite to that of the bands of a watch whose face is turned 
upwards. | 

If this be generally the case, and if it should be found that the 
direction of rotation of the companion storm in the Forth valley 
is negative, it would seem that their common origin may be 
explained on the following very simple hypothesis, which has the 
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additional recommendation of for certain. other 


singular phenomena. 

_ It is known from balloon ascents that, in general, the atmo- 
sphere is arran ged in horizontal strata of considerable depth or 
thickness, alternately moist and dry,—temperature diminishing 
steadily with increase of height in the moist, and remaining 
nearly constant throughout the dry, strata. These strata have 
usually horizontal velocities, differing (sometimes considerably) 
both in magnitude and direction. Thus near the common bound- 
ary of two such strata, fluid friction will in general tend to produce 
vortex motion,—the vortex columns being at first nearly horizon- 
tal, with their ends at the anes: which is a surface of discon- 


tinuity. 


A complete inveatigation of the possible circumstances would 
show four quite different cases :— 3 
| (dow 
‘Vortex formed in wd \ air, with its ends turning 
| moist | | 


up 


alr. 


into a stratum of | ra 


_ The half vortex-ring thus formed tends, so far as it can, to 
become semicircular. It may thus extend downwards to the earth 
or upwards into the higher regions of the atmosphere. 

If it extend downwards nearly to the earth, the lower portion will 
soon be destroyed by friction, and we shall have acouple of vertical 
vortex columns, with their ends respectively in the surface of dis- 
continuity, and on the ground. They will of course rotate in 
opposite directions about the vertical, and their mutual influence 
will tend to cause them to progress in directions parallel to one 
another, the motion of each being in the same direction as 
that of the rotatory motion of the side which it at the moment 
turns to the other. This is exactly the presumed case of the little 
storms in the Tay and Forth valleys above referred to; the south 


side of the Tay column (that turned towards the Forth), moving 


eastward about the axis, while the axis itself moves to the east. 
This theory is evidently capable of at once explaining the ap- 

parently sudden occurrence of such storms (of which waterspouts 

must be looked upon as small but quickly rotating examples), 


when the lower atmosphere has for hours been in a dead calm. 
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The disturbance has, in fact, its origin above the lower stratum, 
_and works its way downwards into it. 


It is also competent to explain the production of similar rotat- 
ing storms in the higher regions of the atmosphere—many miles 
above the earth’s surface—and thus to account for that by no 


means small number of cases of so-called “summer-lightning,” 
which obviously cannot be explained by the occurrence of an crdi- 


nary thunderstorm at such a distance as to be below the specta- — 


tor’s horizon. 

I have already explained to the Society that a possible source of 
at least a large part of the electric charge of a thunder-cloud is 
the contact-electricity of water-vapour and air. Thus while the 
precipitation of the vapour develops heat, the water particles pre- 
cipitated are strongly electrified. And the aggregation into one 
of a number of equal little drops all charged to the same pvtential 
may increase the potential in any ratio whatever. Thus the 


charge on each drop in a large cloud may become so great that the 


electricity is driven entirely to the. particles at its surface. This 
is supplementary to, and does not interfere with, Sir W. Thomson’s 
explanation of the process by which the vapour is condensed. 

It is possible that taking place in greatly larger spaces of air, 
but to a much smaller extent in each cubic foot, this sudden pro- 
duction, and as sudden scattering in all directions, of considerable 
quantities of electricity, may account for some of the main pheno- 
mena of the Aurora. 


3. An Application of Professor James Thomson’s Integrator 


to harmonic Analyses of Meteorological, Tidal, and other 
Phenomena, and to the Integration of Differential Equa- 
tions. By Sir W. Thomson. 


A first rough Model of Professor J. Thomson’s it cintee was 
shown. | 


4. Note on the Thermo-Electric Position of Cobalt. By | 


Professor Tait, 
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5. On a Glass Digester-in which to Heat Substances under 
Pressure; By Dr E. Ai Lette; 
- The objections to the use of sealed tubes are known to every 
practical chemist, and are a serious drawback to their employ- 
ment. The chief of these are the time expended in the manu- 
facture of the tubes, the amount of skill in glass-blowing re- 
quired, the danger experienced in opening them, and above all, 
the fact that only a small quantity of material can be heated at 
one operation. Moreover, the same tube can seldom be used for 
more than three or four experiments, as each time it is sealed up 
its neck must be drawn out, and its length thus considerably 


decreased. These disadvantages were especially felt by me whilst 


preparing bromacetic acid, which was required in considerable 
quantities, and where as many as half a dozen tubes of bromine 
and acetic acid had to be heated before 100 grammes of the acid 
could be obtained. To obviate these objections I have had an 
apparatus constructed, which consists of a cylinder of glass, the 
walls of which are about half an inch thick. Its length is fifteen 
inches, its external diameter three inches, and its capacity about 
600 cubic centimetres. _ At one end it is drawn out to a tube, 
whose aperture is only about one-sixth of an inch in diameter, 
though its walls are us thick as the rest of the apparatus. Origin- 
ally this tube was provided with a stopcock, but at Professor Brown’s 
suggestion, I have substituted a glass plate, which is ground fiat, 
and accurately adapted to the top of the tube. 

In order to keep the glass plate pressing on the tube the whole 
apparatus is placed in a frame, consisting of three brass wires 
arranged symmetrically around the cylinder, and attached by means 
of nuts, below, to a brass ring, and above, to a brass plate, through 
which latter a screw passes, which, when turned, presses on a brass 
plate placed on the glass cap. 


\ 


\ 


As any experiments with such an apparatus would he attended 
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_ with danger, were it necessary to be in its neighbourhood, it 


occurred to me that an automatic arrangement might be employed 
to give notice that the temperature had been reached to which it 
was intended to subject the digester. 

For this purpose I employed a thermometer with a somewhat 
wide tube and large bulb. A platinum wire is sealed into the 
bulb, and touches the mercury, whilst a brass wire passes down 
the tube, and is held in position by a binding screw. The two 
wires are connected with an electric bell, the brass wire being so 
adjusted, that when a particular temperature is reached the mer- 
cury touches its end, and thus completes the circuit, and causes the 
bell to ring. 

In order to test the digester, about 200 grammes of a mix- 
ture of two-parts bromine and three of acetic acid was placed 
in it, and after fixing it in its frame, the whole apparatus was 
immersed in an oil bath and heated to 150° C., the temperature 
at which reaction in this case takes place. The experiment was 
made in a cellar, and the bell placed in a room some distance 
off. The gas to heat the oil bath was led by a tube from another 
cellar, so that it could be regulated without going near the digester. 
In about an hour and a half the bell rung, and thereupon the gas 
was shut off; and on examining the digester next day, it was 
found that the reaction had taken place, and that only twelve 
grammes of product had been lost—a very inconsiderable quantity. 

As the action of bromine on acetic acid is very sudden, and 
accompanied by the disengagement of a large volume of hydro- 
bromic acid, the apparatus may be considered to have undergone a 
very severe test, and that its efficacy for all ordinary purposes is 
established. 

Should the digester come into general use, it will certainly save 
chemists much time and labour. 


The following Gentlemen were elected Fellows of the 
Society 
Francis LE Grix Waite, M.A. 
JamMES Duncan, Esq., Benmore. 
Rev. NormAN Mac eon. 
J. S. FLemine, Esq. 
JamMEs Douaguas H. Dickson, M.A. Glasg., B. A. Camb. 
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oe Monday, 20th March 1876. 
Siz WILLIAM THOMSON, President, in the Chair. 


The following Communications were read :— 


1, On the Connection between Cohesion, Elasticity, Dilatation, 
and Temperature. By Professor George Forbes. 


(Abstract.) 


At various times there have arisen supporters of one or other of 
two extreme hypothesis concerning the nature of what we define 
as force. These are the hypothesis of “action at a — " sais 


of “no action at a distance.” 


According to the latter hypothesis, the centre of gravity of no 
body, however large or however small, can be moved from a posi- 
tion of rest, nor can its motion be altered in direction or amount, 
except by direct collision with another portion of matter. 

Starting from this supposition as a basis of argument, and without 
assuming anything further as to the manner in which the different 
physical forces are caused by collisions, it is possible to arrive at’ 
some very general theorems; and from these theorems conclusions 
may be drawn as the nature and connection of some of the physical 
forces, which are necessarily true if the mypoineds « a no action at 
a distance be true. 

The principal result of these theorems i is the following:—Let a 
rod be chosen of any substance whose cohesion and elasticity do 
not vary enormously with the temperature. Let abe its expan- 
sion, in terms of its length, when the temperature is raised 1°. 
Let B be the compression of the same rod, in terms of its length, 
when a unit weight is supported at its summit. Let ¢ be the 
number of these units which, when suspended by the rod, suffice 
to break it by sudden rupture. Let 0 be the absolute temperature 
at which all these experiments are made. Then the theory leads us 
to the conclusion that 


Only a few experiments have been made by which we can test — 
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this law. But the following values are the most accurate, and 
tend to prove the truth of the law. The apparent discordance in | 
the case of iron is in part due to the variations in the qualities of 
that metal in different specimens. 


Gold,. . . . . | 00001484 | -00001358 
Silver, . . . . | 00001796 | ‘00001809 
Copper, . . . . | ‘00001511 | -00001481 


Platinum, . . . | *00001006 | -00000851 
Iron,. . . . | 00001573 | -00001220 


In calculating this table, the values of.c from the experiments 
of M. Wersheim are used; those of a from the experiments of Mr 
Mathiessen (except iron); those of 8 from the experiments quoted - 
by Prof. Balfour Stewart in his Text-Book; and the assumed 
temperature is 18°C., or 283° absolute temperature. 


2 Notice of the Completion of the Works designed by Sir 
Charles A. Hartley, F.R.S.E., for the Improvement of the — 
Danube. By David Stevenson, Esq., V.P.R.S.E. 


In 1868 I presented to the Society, on behalf of Sir Charles A. 
Hartley, a memoir published by the European Commission of the 
Danube, on the improvement of that river, and at the same time 
gave a notice of the works designed by Sir Charles Hartley for 
effecting that important object. These works have now been com- 
pleted, and Sir Charles Hartley has again asked me to present to 
the Society a second memoir published by the Commission, which 
brings the history of the works constructed under their charge down 
to the time of their completion in 1873. | 

In supplement of the notice formerly communicated, which 
referred to a work in progress, it may not be uninteresting, now 
that the work is completed, to state briefly what has been effected 
by this most important and successful example of hydraulic 
engineering. | 
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- The engineering problem to be solved by the European Com- 


_ mission was the removal of the bar which obstructed the Sulina 


es mouth of the Danube, which, in 1856, had a varying depth of 
channel never exceeding 11 feet. The design of Sir Charles 
Hartley—the engineer to the Commission—consisted in piers so 
constructed as to confine the current of the river in its passage into 
the Black Sea. At the date of my last notice the north pier had 
been extended to the length of 4640 feet, and the south pier to 
3000 feet, and a maximum depth of 17} feet instead of 11 feet had 
been obtained. I, however, suggested in that notice, that as the 
Danube must continue to bring down an enormous mass of detritus, 
so in course of time the works which had proved so successful must 
be extended; and it appears that this has been found necessary, as 
the south breakwater, completed in 1871, has been extended to 3457 | 
feet in length, and even with this additional length it is, I think, 
not improbable that in the course of time still farther extension 
may be required, for the Sulina mouth of the Danube will still dis- 
_ charge the same amount of water, bearing with it the same amount 
of alluvial matter, estimated in high floods at about 70,000 tons in 
twenty-four hours, the deposit of which at the extremity of the 
_ piers will still have a tendency, though in deeper water, to form a 
bar. 

The works have, bemreves: proved most successful, and reflect the 
highest credit on Sir Charles Hartley, by whom they were designed 
and executed, and the following | is a summary of the results that 
have been obtained. 

The total length of piers executed is 8789 feet, at a cost of 
L.185,352, being L.21 per lineal foot, in an average depth of 14 feet 
at low water. The navigable depth of the channel over the bar 
has been increased from 11 feet in 1856, to 20 feet in 1873. In 
1853, 2490 vessels, of 339,457 aggregate tonnage, left the port; 
in 1869 there were 2881 vessels, with a tonnage of 676,960. 
Thus, while the number of vessels increased only at the rate of 
16 per cent., the tonnage, due to the greater draught, had been 
increased at the rate of 50 per cent., a good practical proof of the 
value of the improvements. The number of shipwrecks at the 
mouth of the Danube has also been greatly diminished. 
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Monday, 3d April 1876. 
Sir WILLIAM THOMSON, President, ia the Chair. 


‘The following Communications were read :— 


1. Chapters on the Mineralogy of Scotland. By Professor 
Heddle. Chapter I.—On the Rhombohedral Carbonates. 
Communicated by Professor Tait. 


Professor Heddle read a paper on the “‘ Rhombohedral Carbonates 
- occurring in Scotland,” the first of a series of Chapters intended to 
embrace the analytical results of an investigation of all eneown 
_ or insufficiently determined Scottish species. 

In this paper many analyses of the carbonates were submitted ; 
and the pseudomorphic changes taking place in these were referred 
to in a special manner. 


2. On Thermo-Dynamic Motivity. By Sir W. Thomson. _ 


3. On the Vortex Theory of Gases, of the Condensation of 
Gases on Solids, and of the Continuity between the 


Gaseous and Liquid State of Matter. By Sir W. 
Thomson. | 


4. On two new Laboratory Apparatus. By William Dittmar. 


The object of this communication is to submit to the notice of 
the Society two little inventions of mine, which, whatever may be 
the degree of originality which they can claim, will, I venture to 
hope, prove useful additions to the catalogue of chemical-laboratory 
appliances. The one is a new form of the precision balance, 
which pretends to execute exact weighings with a hitherto un- 
attained degree of rapidity; the other is a contrivance for main- 
taining a constant pressure in a supply of gas, and thus making it 
possible, with comparative facility, to keep, say an air-bath, for 
any length of time, at a constant temperature. a, 

The new balance aifters fom: the instrument in its customary 
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form only in two points, of which the more important is a modifi- 
cation of the centre of gravity “bob” arrangement, which enables 


one, at a moment’s notice, to shift the centre of gravity of the | 


instrument from a certain definite position, I., to -a certain 
other (higher) position, II., matters being arranged so that in 


passing from I. to IT., the sensibility, z.e. the deviation, correspond- 


ing to an overweight of, say 1 milligramme, is increased in an 
exactly pre-determined ratio, such as of 1:10, for instance. For 
this purpose the “bob” is made very light, so that the distance 
through which it has to travel in order to effect the desired change 
of sensibility is not too small, and, instead of to a screw as usual, 
is fixed by mere friction to a vertical triangular steel rod forming 
part of the needle. The other new feature in the balance is, 
that the rider-principle, besides being discounted in a slightly 
different manner from the customary one, is extended to the 


determination of differences of weight up to 100 (instead of 10) 
milligrammes. | 


Bob 


Fig. 1. 

The arrangement adopted is represented in the accompanying 
sketch, for the interpretation of which it is only necessary to say 
that C (10) and (10) O are equal to C (0), and (0), (10), respectively, © 
and that both 0(10) and O, (10), are each divided into 10 equal 
parts, the former by notches filed into the beam, the latter by 
marks; and to add, that there are two riders, one weighing p centi- 
grammes for the left arm, and another weighing p milligrammes 
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for the right arm, the balance being adjusted so’ that, when both 
riders are at their zero-points, it is in equilibrium, and p being 
- chosen so, that, supposing the large rider to be shifted to the 
m mark, and the small one to the m mark, this virtually amounts 
to the addition of 10n+m milligrammes to the charge in the 
right pan. 

- There is no need of my explaining how the balance is meant to 
be used; I will rather avail myself of this opportunity for drawing 
the attention of readers interested in the subject to a few inferences 
from the theory of the balance, which, obvious as they are, have 
hitherto not been sufficiently appreciated by either the authors of 
our physical handbooks or by practical balance-makers. 

I. Given a balance in which everything is constant except the 
distance s of the centre of gravity of the empty instrument from 
the axis of rotation, and it is easily shown that (for a constant 
charge) the deviation a of the needle for a given over-weight A, and 


consequently the “sensibility” a = oo is the greater the less 


s. This, of course, is duly stated by all authors; but what is 
always forgotten to be pointed out are two things, viz.—1st, That 
the “ sensebility” has nothing to do with the inherent precisiun of 
the instrument; aud 2dly, That supposing the sensibility to be 
increased, all the other good qualities of the balance get less; we 
diminish the rate of vibration (this rate being proportional to 


fi —); we diminish the range of differences of weight deter- 


minable by the method of vibration; we diminish the relative 
constancy (in opposition to. variations in the charge) of the 
sensibility and the time of vibration. Considering now,— 

II. The case of a balance to be constructed, the arm-length 7 and | 
weight w of the empty beam also become variables, related to 
each other, according to some equation like w= const. J, and 


(assuming each of the pans to bear a certain medium charge p) we 
have 


| 
const. ,/ 1 const. + const. l, 


i.e., by diminishing 7 we can increase the sensibility without 
diminishing the rate of vibration (or vice versé); but the other 
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disadvantages mentioned under I. must be taken into the bargain, 
and, besides, the inherent precision of the balance gets less.* To 


pass to an example: What we gain by substituting a 7-inch fora 


14-inch beam is that, for the most convenient t, the sensibility 
becomes 2 to 4 times greater; but this advantage is secured with- 
out expense in good qualities by placing before the graduated 
limb a lens magnifying the excursions of the needle into 2 to 4 
times their natural size. This is the theory of the ‘‘ short beams,” 
which have lately come so much into fashion. 

To come back to my own balance, I must not forget to thank 
Messrs Becker Sons of Rotterdam for the readiness with which 
they have, at their own risk, tried to realise my ideas in an 
actual instrument, which, by the way, is now being exhibited at 
South Kensington. To increase the usefulness of the instrument, 
I have caused Messrs Becker to add to it a glass plunger, which 
is adjusted so that it displaces exactly 10 grammes of water at 
15°, and which consequently enables one with great rapidity to 


determine the specific gravities of liquids by the method of 


immersion. 


To pass now to the new sai its most essential part 
consists of a mercury-manometer (fig. 2), of which one limb, A, is 


Fig. 2. 
about 20 mms. wide, and stands vertical ; while the than: C, is of 
the width of a thermometer tube, and is slaced horizontally. 


* For fuller explanations, see my article “ Balance” in the “ Encyclopedia 
Britannica. 
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The empty part of the wider limb communicates, through F, 


with the gas-supply, through G with the gas-lamp serving to. 


heat the air-bath; and the quantity of mercury is adjusted so 


that, when the gas is at the lowest pressure which, in the course 
of the experiment, it is likely to jassume, the mercurial index — 


in C occupies a certain convenient position a. : 
The manometer is connected with a constant battery (the circuit 


of which includes an electro-magnetic arrangement for opening or 


shutting the gas-tap), in such a manner that, as soon as, through 


an increase of pressure in E, the index in C travels ever so little : 


towards the right of o, the current is closed, and the gas cut off. 


The following Gentlemen were elected Fellows of the 
Society 
Joun M.A. 
JoHN Gipson CAZENOVE, D.D. 


The following Gentlemen were elected eins Fellows 
of the Society :— 


1. Foreign Honorary. 
Cart Lupwie, Leipzig. 
FERDINAND DE LEssEpPs, Paris. 


2. British Honorary. 
Henry JoHN STEPHEN SmitTH, Oxford. 
Tuomas HENRy Hvuxtey, London. 
Tuomas Romney Rosinson, D.D., Armagh. 


Monday, 17th April 1876. 
Professor FLEEMING JENKIN in the Chair. 


The following Communications were read :— 


1. On an Improved Form of Galvanic Battery. By J. 
Cook, Esq. Communicated by Professor Tait. 


I wish to direct attention to a simple improvement on battery 


cells, whereby porous cells are dispensed with, and the incon- 


veniences of gravity batteries avoided. 
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‘I may say it is a year or two since I first tried the plan. 

It consists in first filling the outer glass cell one-third or one- 
half with fine silver sand, then pushing a ring of glass (which I 
cut from a common ale pint-buttle with a hot soldering bolt) 


down an inch or so into the sand. The zinc element forms a ring 


round the glass, and the copper lies as a plate on the sand within 
the glass. Its superiority to the gravity batteries, and to those, 
such as Sir William Thomson’s, where the sand forms a dividing 


_ layer between the copper with its sulphate below and the zine with 


its liquid above, will be obvious. I did not find the cupric sulphate 


solution to diffuse into the zinc division. It so. readily admits of 


inspection that it would be infinitely preferable to the Meidinger 


2 and other plans. 


2. On the Properties of the Perigon Versor. By G. J. P. 
_ Grieve, Esq. Communicated by Professor Kelland. 


3. Descriptions of some new or imperfectly understood 
Forms of Paleozoic Corals. By H. Alleyne Nicholson, 
M.D., D.Sc., F.R.S.E., Professor of Natural History in the 
of St and James Thomson, F.G.S. 


(A bstract). 


In this communication the authors gave descriptions of several 
new or imperfectly understood forms of Paleozoic corals. After 
giving a general account of the method of investigation employed 
by them, the genus Heliophyllum, Hall, was discussed at length. 
The external structure of this genus is very peculiar, and it was 
shown that the genus is not by any means as nearly related to 
Cyathophyllum as has been generally believed. The new genus 
Crepidophyllum was proposed for a group of forms possessing the 
extraordinary and characteristic endothecal dissepiments of Helzo- 
phyllum, but with the remarkable character that the central tabu- 
late area of the corallum is shut in by a well-developed accessory 
wall or inner mural investment. Sometimes this secondary 
investment constitutes a complete circular sheath to the central 
tabulate area, and in this case all the primary septa become 
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directly connected with the outer surface of the cylindrical tube 
thus formed. More commonly, the secondary investment is open 
all down one side, and becomes directly continuous with two of 


the primary septa, thus constituting a horse-shoe shaped space, 
- formed by the central tabulate area together with a wide fossula. 
containing three short septa. It was shown that the fine coral 
_ described by Mr Billings under the name of Diphyphyllum Archiaci 


was truly a Crepidophyllum. It was further shown that two 
different forms, of very similar aspect, had been included by one 
of the authors under the name of Helsophyllum sub-ceespitosum. 
One of these forms, the typical one, is a Crepidophyllum, and will 
stand as C. sub-cespitosum. The other is a Helophyllum, and the 
authors described this under the name of H. elegantulum. 

The name of Yhysanophyllum was proposed for a genus of 


| eestreeiform corals from the Carboniferous rocks of Scotland. 
This genus is related to Lonsdaleca in the general form of the 


corallum, in the presence of an exterior vesicular zone of large- 
sized cells, and in the possession of septa, which have no con- 
nection with the outer wall. It differs from Lonsdaleia, how- 
ever, in the fact that the columella, so conspicuous in the latter 


genus, is wholly wanting, and the central area of the visceral 


chamber is occupied by strong remote, transverse tabule. Two 
species of the genus were described, under the names of Thysano- 
phyllum ortentale and T. minus. | 

_ Finally, the genus Lindstromia was proposed for a group of 
small corals, in which the corallum is simple and conical, with an 
extremely deep calice. The septa are well developed, and meet 
in the centre of the visceral chamber, where they coalesce to a 


‘greater or less extent, and form a strong twisted pseudo-columella, 


which projects into the floor of the calice, and occupies a large 
portion of the entire visceral chamber. There are no tabule, but 
the septa are furnished with more or less strongly developed 
dissepiments, which, however, are remote, and do not give rise to 
any vesicular zone. The genus may, perhaps, be regarded as 
belonging to the Aporosa. The species L. columnaris was described 
from the Devonian rocks of North America, and it was mentioned 


that the authors were in possession of other forms of the genus, 


still undescribed, from the Carboniferous rocks of Scotland. 
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4. On a Stable and Flexible Arch. By Professor 
Fleeming Jenkin. 


Monday, 1st May 1876. 
Professor KELLAND, Vice-President, in the Chair. 
The Council have awarded the Keith Prize for the biennial 
period 1873-75, to Professor Crum Brown, for his Re- 


searches on the Sense of Rotation, and on the Anatomical — 
Relations of the Semi-circular Canals of the Internal Ear. 


The following Communication was read :— 


Is the Gaelic Ossian a Translation from the English ? 
Professor Blackie. 


The recent revival by a distinguished Celtic scholar of the theory 
of Laing that Macpherson’s Gaelic Ossian is a translation from the | 


- English, affords an opportunity of examining that question in a 


more strictly philological fashion than it has hitherto had the 
fortune to enjoy. Parts of the question were no doubt touched by 
Mackenzie in the Report of the Highland Society, published in 
1805 by Graham in his dissertation on the authenticity of Ossian, 
by Dr Clerk of Kilmalie, the distinguished author of the new 
version of Ossian in the late splendid edition published at the 
expense of the Marquis of Bute; but systematically grappled with 
the question has never been. Having recently gone through the 
whole of the originals, I have made careful notes of whatever 
might tend to settle this question, and have come to the conclusion, 
in the face of the statement of Mr Campbell—whose authority, no 
doubt, is one of the highest on the subject, that the Gaelic is 
unquestionably the original. The tests by which a translator’s 
hand seems clearly discoverable are the following five:—(1) In 
the English version, awkward, forced, and unidiomatic expressions 
frequently occur, which can be clearly traced to the influence of a 


Gaelic original. (2) In all poems of any antiquity handed down 
VOL. IX. x 
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in manuscripts, difficulties will occur arising from obsolete words, 
errors in transcription, confused connection, and other causes. In 
such cases it is a common practice with translators to skip the diffi- 
culty, gloss over the matter with some decent commonplace, and 
sometime to make positive blunders, which is not difficult for a 
-philologer to expose. All these signs of a translator’s hand are 
frequent in Macpherson’s English, and would be more so had he 
not indulged in such a habit of skipping generally that it is difficult 
to say in certain cases decidedly that the skip was made because 
the writer of the English wished to shirk a difficulty. (8) It is a 
common practice with translators, when they find a passage a little 
obscure, to remove the obscurity by some manifest alteration of 
: the phrase, or even by interpolating a line, or interlarding a com- 
mentary. ‘This also occurs in Macpherson. (4) It is not always 
that a translator writes under the same vivid vision, or the same — 
_ fervid inspiration as the original poet; and the consequence is that 
he will occasionally degrade poetry into prose, and specially fail to 
bring out that individuality of character in his word-painting which 
Ruskin has so triumphantly insisted on in the case of the sister 
art. The instances of failure to seize the most striking features of 
the original, and the substitution of generic for specific epithets, 
are frequent in Macpherson. (5) Most translators yie —some- 
times, no doubt, wisely—to the temptation of improving on their 
originals; and Macpherson, from what we know of him, was the 
last man in the world to think of resisting such a temptation. 
How much of the Gaelic, as we now have it—that is, his clean 
copy of his own originals—was subjected to this process of beauti- 
fication, as we may call it, no one can now tell, but 1 have traced 
in several instances departures from the simplicity of the original 
Gaelic, which can be explained most naturally on the supposition 
that they proceed from a translator who has yielded, without any 
_ just cause, to this flattering seduction. When the results obtained 
by the detailed application of these tests are combined with the | 
amount of external evidence to be found in the Highland Society’s 
report to the effect that Macpherson actually did translate from 
Gaelic originals, and was seen by various parties for weeks and 
months employed in the work of traslation, a cumulative proof was 
produced that he was most anxious to see by what arguments Mr 
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Campbell could rebut. If that gentleman, to whom Celtic litera- 
ture owes so much (and who in fact is the Wolf of the Ossianic 
question), or any Galician who thinks with him, shall succeed in 
leading a counterproof, I can only conclude that, considering the 
scrappy and fragmentary nature of some of the materials in Mac- 
pherson’s hands, it might possibly have been the case that the 
translator filled up some of the gaps in his tale in English, with 
the intention that they might be done into Gaelic before publica- 
tion by Strathmaskie, Captain Morrison, or some other of his High- 
land coadjutors; but that the English, as a whole, is a translation 
from the Gaelic, and not a translation of the best quality in many 
respects, may be accepted as one of the best ascertained facts in 
the whole range of philological investigation. 


The following Gentlemen were elected Fellows of the 
Society :— 
Professor M. Forster HEDDLE. 

J. F. Ropger, 8.8.C. 
Tromson, F.C.S., Manchester. 


Monday, 15th May 1876. 
SIR WILLIAM THOMSON, President, in the Chair. 


The Keith Prize for the biennial period 1873-75, which 
has been awarded to Professor Crum Brown for his Re- 
searches on the Sense of Rotation, and on the Anatomical 
Relations of the Semi-circular Canals of the Internal Ear, 
was presented by the President. — 


The following Communications were read :—-. 


1. Notes on Dredging in Madeira, by the Rev. Robert Boog 
Watson, B.A., F.RS.E., F.G.S. 


The difficulties in the way of dredging at Madeira are many 
and considerable. This has probably prevented any of this work 
having been done since the publication of Mr Macandrew’s list of 
Mollusca, presented to the British Association in 1854. The author 
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having dredged for several years at Madeira, confirms Macandrew’s 
generalisation of the Mediterranean character of the Mollusca— 
excludes 12 of Macandrew’s named list as having crept in by mis- 
take, and to the 115 remaining species identified by Macandrew 
as Madeiran has added 200 to 250 more, making nearly 400 in all, | 
of which 80 or perhaps 100 are probably new. ‘hese he hopes 

soon to publish. 


2. Note on a New Fossil Foot-Print from the Permian 
Sandstone of Dumfriesshire. By Patrick Dudgeon, Esq., 
F.RS.E. (Plate 1.) 


What appears to be an entirely new foot-print has lately been 
found in the red sandstone of this district. I have seen many of 
the foot-prints from the various quarries in the neighbourhood, © 
‘put have not before observed this one, nor is it like any figured in 
Sir William Jardine’s splendid work on the “ Ichnology of Annan- — 
dale.” The foot-prints in question were found in a bed about 
20 feet from the surface, at Locharbrige’s Quarry, three miles 
from Dumfries. They exhibit the usual large hind and smaller 
fore foot; the impxession of the hind foot measures x the 
fore foot 2"3 x 19; the stride of the animal appears to have been 
about 10’. The impression of the hind foot does not interfere with 
that of the fore foot, as is the case with several of the foot-prints 
figured in Sir William Jardine’s work, the interval between them 
being 2’: the hind foot, therefore, must have been put down in the 
rear of the fore foot when the animal was walking. The impres- 
sion of the foot shows five toes, the thwm> being placed far back. 
The most characteristic features in these foot-prints are the well- 
developed claws, and the oblique position of the toes, é.e., they are 
placed to march one behind the other. In almost all the foot- 
prints I have seen, where the toes can be made out, the middle one 
appears the most prominent; this foot-print is markedly distinct 
in this respect. | | 

As yet I have only been able to obtain one good specimen of 
this foot-print—a hind foot; the rest of the slab on which the casts 
were impressed was unfortunately used for a paving stone in a 
cottage in the neighhourhood. I got it lifted; but the rough 
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of the toes, are somewhat broken. 
I would propose for these foot-prints the orovintoel name of 
Herpetichnus loxodactylus, the oblique-toed ne with the 


following abbreviated character:— 


Genus Herprticunus, Jardine (“Ichnology of Annandale,” 
1853, p. 14). 


Herpetichnus loxodactylus, sp. nov. 


Sp. chars.—Fore foot = 2'3 x 19; hind foot =3"5 x 16; stride 


about 10’; impressions free ; tee 5, i thumb far back ; 
claws well developed. 


Locality and horizor.—Permian Sandstone, Locharbriggs 


| three miles from Dumfries. 


_ P.S.—In the discussion which followed this paper, Professor 
Huxley stated that so far as he could judge from the photograph 


exhibited, the markings closely resembled a foot-print he had 


described some years before in a paper read before the Geological 
Society of London, ‘‘On the Stagonolepis Robertsont (Agassiz) of 
the Elgin Sandstones ; and on the recently discovered Foot-marks 
in the Sandstone of Cummingstone” (“ Quart. Jour. Geol. Soc.,” 


Professor Huxley in the paper referred to. 


3. On the Decennial Period in the Mean Amplitude of the 
Diurnal Oscillation and Disturbance of the Magnetic 
Needle and of the Sun-spot Area. By J. A. Broun, F.R.S. 

(Abstract.) 


The author, in presenting results relating to the decennial period 
derived from observations made at Trevandrum during twenty-two 


_ years, has sought a redetermination of the mean duration of that 


: usage it had been subjected to had greatly injured the impressions =—_—© 
on it; they were, however, sufficiently distinct to enable me to : 
give the above particulars. | 
The accompanying photograph is a good one of the hind foot in» 
my possession, about half the size of the original. The posterior 
_ pad of the foot is not quite complete, and it, together with the pads 


1859, xv. p. 440). The resemblance of these Cummingstone foots < -* 
marks to the Chelichnus of the Dumfriesshire flags was noticed by’ . 
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period, as shown by preceding magnetical observations connected 
with his own. The relation of the frequency and area of sun-spots 
to the amplitude of the diurnal movements of the magnetic needle 
gives an increased value to this investigation. 

Two very different results have been obtained ;—one by Dr 
Lamont, showing a period of 10:4 years; the other, by Dr R. Wolf, 
gives 111 years. Dr Lamont’s result depends on the assumption 
that three periods occurred between 1787 and 1818—an assump- 
tion which is opposed to the conclusions which have been deduced 
from the sun-spot, auroral, and magnetic observations for that 
interval, Dr Wolf's result has therefore been accepted very gene- 
rally by many of the most eminent scientific men in England and 
on the Continent. 

The author determines the epochs of maximum and minimum 
range of the diurnal oscillations of the magnetic needle by the 
more exact method, in which the mean for twelve months corre- 
sponding (at its middle point) to each month of the year is obtained. 
Commencing with the Trevandrum observations, from the present 
time, proceeding backwards to the earliest series, showing a maxi- 
mum, that of Cassini (Paris 1784-1788.) The maximum at this time 
(1787°25) is confirmed nearly by Gilpin’s observations (London, 
1786-1806). The latter do not show the minimnm in 1792 and 
maximum in 1797, which should satisfy Dr Lamont’s assumption, 
and they are considered by him, like the observations of sun-spots 
at the time, as worthless for this investigation. Dr Wolf, on the 
other hand, finds support in both for a minimum in 1798. 

It is concluded by the author, from an examination of Gilpin’s 
observations, that a maximum really happened in 1797-7, but so 
little marked as to make it probable that any slight corresponding 
increase of sun-spots would not be noticed by the single, not very 
accurate, observer at the time. Evidence, however, of a slight 
maximum is also found in Professor Loomis’s investigation for the 
frequency of the aurora borealis. As it is certain that another 
maximum occurred about 1804 to 1806, the author finds that 
Gilpin’s observations, which agreed with Cassini’s at the commence- 
ment of the series, showed in all probability the true magnetic 
variations afterwards. 

It results from these investigations that the mean duration of the 
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- period is 10°45 years; but that it appears to undergo a variation — 


between 8 and 12} years in an interval of 42 years. The small 
maximum of 1797°7, if a true result, may be expected to repeat 


itself at some future time, a result which could not fail to aid in 


the search for the cause of these variations, 
The author shows, that according to the long period of 42 years, 


a maximum should have happened in 1776; but that year Dr Wolf. 


has concluded to be one of minimum sun-spot frequency. That 


1776 was really a year of maximum is confirmed by the observa- 


tions of Van Swinden, who, it is shown, appears to have been the 
first to obtain a variation due to the decennial period, and to have 
pointed out the appearance of a law: it is also confirmed by the 
_ Observations of Cotté at Montmerency. 

The ratio of the ranges of the diurnal variation in the years 
when it is a maximum to that in the years of minimum, is com- 
pared for different parts of the world, and found nearly the same 
in both hemispheres. It is also found that the law of the diurnal 
variation is the same in the year of maximum as in the year of 
minimum. The author concludes that the increase of the diurnal 
variation is not due to a different cause from that which produces 
the variation at the minimum, and that this cause acts when there 
are no sun-spots in the same way as, though with less intensity 
than, when the latter have their maximum frequency and area. 
The magnetic variations are therefore not due to the sun-spots; the 
latter appearing only when the common cause produces diurnal 
variations having at least two-thirds of the maximum amplitude. 

The results derived from the sun-spot area are compared with 


those from the magnetic observations. While a general agreement — 


is found in the decennial variations from year to year, it is evident 
that the attempt to calculate the amplitude of the diurnal varia- 
tion from the sun-spot frequency (as has been done by Dr Wolf) 


must give results frequently deviating widely from the truth, as 


might be expected from the previous conclusion. 
The decennial period of disturbance of magnetic declination at 


Trevandrum, deduced from hourly observations in the eleven years, — 


1854 to 1864, is next considered. It is found that the mean disturb- 
ance at each hour of the day shows the decennial period; but that 


the range of the mean value, from the minimum to the maximum 
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year, is different for each hour, while the maximum and minimum 
do not happen at exactly the same time for all hours of the day. 


Secondary maxima and minima are also shown, which vary in 


their epochs gradually from midnight to noon. 

No clear law appears to connect the amount of the maximum 
disturbance for any hour with that of the minimum for the same 
hour in the 11 years; the ratio of the first to the second is least 
for the hours near noon, and greatest for those near midnight. It 
is found, however, that the maximum and minimum mean dis- 


_ turbance in the diurnal variation for each year, as well as in the 


decennial variation for each hour, are connected by the following 
relations :—D,, being the maximum and D, the minimum dis- 
turbance. | 
J/D.— JD, = Constant. 


The monthly mean disturbance at Trevandrum in each of the 


years 1854 to 1864 is compared with the monthly mean sun-spot 


areas deduced by Messrs De La Rue, Stewart, and Lowy, from 
Carrington’s and the Kew Observations, with the following re- 
sult :—The monthly mean disturbance in the years 1854-56 had 


a considerable value, and marked variations when there were few 


or no sun-spots. In 1857 to 1862 there are found several maxima 
and minima of disturbance and sun-spots which occur simulta- 
neously. In some cases, and especially in June 1862, there is a 


well-marked sun-spot area maximum without any corresponding 


change of magnetic disturbance. The cause of the solar disturb- 
ance did not then extend its action to the earth at that time. 

The author concludes with a notice of the hypotheses proposed 
to explain the decennial period of magnetic variations and of sun- 
spot frequency, as well as of the cause of sun-spots. It is pointed 
out that no theory of sun-spot formation can be accepted which 
does not explain their non- (or very rare) appearance every 10 or 
11 years, and therefore the cause of the decennial period is bound 
up with this explanation. A planetary action which disturbs the 
equilibrium of the solar gases has been proposed ; no other seems 


to present itself, and this the author believes will be found ulti- — 


mately to be in question ; and though he has not himself been able 
to find any satisfactory evidence in its favour, yet remarkable 


results have been obtained by Messrs De De Rue, Stewart, and - 
Lewy. 
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4. On the Parallel Roads of Lochaber. By David Milne 


. Home, LL.D. 
(Abstract.) 


The author referred to the papers written on the subject, begin- 
ning with that by Dr Macculloch, in the year 1817; and he 


explained the various theories suggested. 

He intimated his adoption of the Lake theory, and expressed his 
adherence to the view he took in the memoir read by him in this 
Society in the year 1846, that the blockages of the lakes had been 
effected by detrital matter, 

In support of this view, he pointed out that all over this district 


of the Highlands there were immense beds of clay, sand, and 


gravel up to the tops of the hills, at even 2000 feet above the 
present level of the sea. 
- These deposits he considered to be undeniable proofs of the 
prevalence of the sea over this part of the earth’s surface toa 
height of 3000 feet at least. | 

When the sea retired, so as to expose to atmospheric action the 


higher parts of the country, there would be depressions in the sur- 
face of the land, where ‘lakes would be formed. These lakes would — 
continue at high levels, till the streams issuing from them cut — 


through the detritus. In some cases, the process of erosion would 
be so gradual, that the lakes would subside without producing any 
conspicuous beach-lines on the mountain sides. In other cases, 
the removal of the blockages would be on a large scale, owing to 
the looseness of the detritus; and if these removals were separated 


from one another by a considerable interval of time, beach-lines 


of a permanent character would be formed on the sides of the 
mountains enclosing the valleys. | 


The author referred 10 the existence in this district of the High- © 


lands, now, of several lakes at high levels, which were kept up by 
detrital blockages. He instanced, in particular, Loch Earba, in the 


Lochaber district, at a height of about 1150 feet, which was kept 


up by such means, and on whose banks there was evidence that 
the lake had once stood 30 feet higher than at present. Near 
Kingussie there was Loch Gwynae, at a height of 1015 feet above 
the sea, on whose sides there were traces of five terraces, the highest 


of which is 132 feet above the present surface of the lake. 
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He referred to the ample means of cutting through and remov- 


ing detrital matter possessed by streams and rivers, mentioning 
. particularly the enormous cliffs of detritus cut: through by the ~ 


Rivers Spean and Spey. 
He next proceeded to discuss the theories of other geologists. 
With regard to the theory that the parallel roads were formed 
by the sea, he adduced arguments to show, that this view was im- 


possible, inasmuch as the “roads” should in that case have all 


stood at the same level; whereas, in the different glens, they stood 
at different levels. Moreover, it had been found, that old river 
courses existed, by which the water in Glen Gluoy flowed into the 
waterin Glen Roy, and that the water in Glen Roy flowed through 
Glen Glaster into Loch Laggan,—a state of things utterly fatal to 
the marine theory. 

With regard to the blockage of the lakes having been formed 
by zce, the following objections were stated — 


1st, The improbability that some of the glens were filled with 


water, whilst others were filled with ice, the temperature of those 
glens being all much the same, in consequence of nearly equal 
altitudes above the sea. | 

2d, The impossibility of getting a wincios to come to the exact 
spot, where the lakes stopped, to form barriers several miles long, 
so solid and permanent in structure, as to prevent the escape of 
the water from lakes above 300 feet deep. 

The author concluded by referring to the numerous examples j in 
the Lochaber district, of boulders perched on tops of hills, and of 
rocks smoothed and striated. These phenomena had been ascribed 
by some geologists to the action of land-ice. But, coupling with 
these high-perched boulders, the occurrence of kaims or eskars on 
the sides of the hills (above the parallel roads), and therefore 
formed before the Lake period, the author was inclined to ascribe 
these phenomena to one agent—viz., a sea loaded with ice, when 
the land was submerged, and to a strong current in the sea, from 
the north-west, which swept over the submerged land, and through 
such valleys as Glen Spean and Glen Roy. The lakes, he referred 
to the period when the land was rising out of the sea. Their 


beaches were formed on the marine detritus;—which also for atime — 


dammed back the lake waters. 
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Monday, 5th June 1876. 
D. STEVENSON, Esq., C.E., Vice-President, in the Chair. 


The following Communications were read :— 


1. Physical Observations in Northern Asia. By 
Professor G. Forbes. 


2. On Parallel Motions. By the Rev. John Wilson, M.A., 


Bannockburn Academy. Communicated by Professor 
Kelland. 


It has been well said that the transmission of force is an “ essen- 
tial condition in machinery.” It is no less true that directness in 
transference is important; that the fewer links in the chain bind- 
ing driver and follower together, the less likely is the machine to 
be put out of gear. There is no question here as to the compara- 
tive values of the different modes of conveying motion from a — 
prime mover,—rolling contact, sliding contact, wrapping connec- 
tors, or linkwork. Each has its own excellencies; each its special 
advantages; and one is to be preferred to another only according 
to the nature of the work to be done. 

I. Watt's Parallel Motion.—The general problem is the “com- 
mutation of circular with rectilinear motion.” The importance of 
the question began to-be felt soon after the introduction of the 
steam-engine; and Watt, in 1784, patented an invention which 
not only had the credit of being the earliest, but up to recent 
times, the most reliable and accurate parallel motion in existence. 
This system was a great advance on the huge chains and arches 
which were affixed to the working beam of the engine for the pur- 
pose of obtaining the desired motion; and it has proved to be suf- 
ficiently accurate for all practical purposes. The construction is 
- simple, consisting of three bars: two, rotating round fixed centres, 
and connected at their other extremities to the third bar. A point 

in this bar, either within or without the points of junction, accord- 
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ing as the centres are on opposite sides, or on one side of the con- 

necting rod, moves in a straight line. The simple explanation of 

the underlying principle is that the curvature in one direction is 
moditied by the curvature in an opposite direction, due to the 
motion of the other bar. In both the original and the modified 
form of this three-bar motion there is a divergence from the straight 
line, which though inappreciable for small angles, becomes some- 
what more apparent for larger ones. 

The determination of the parallel point is given in the formula 


QF: FP :: AP: BQ 
“In the figures 1 and 2, AP and BQ are the arms; PQ the con- 


Fig. 1. 


necting link. Let the centres A and B be chosen so that the line 


mM shall bisect the versed sines of BQ and AP; the throw QR 
being equal to PT’. 
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QF: FP:: Lm: MK: Kp 
:: BQ (1 -cos 6): AP (1—cos ¢) 


BQ: 2 AP <9 sin? 


:: BQ: @ 
: BQ 


(1) For small angles, sin 5 =5 nearly. 


(2) Ultimately, BQ sin sin ¢, or, BQ: AP:: sin sin 0:: 9: 0. 


-In connection with Watt’s system we are led to consider the 
motion of the pantagraph, which has been a means of extending 
the parallel motion. Thus, while to the point F is attached the 
air-pump rod of an engine; by means of the pantagraph, whose 
property is that it describes similar curves on asmaller or larger 
scale, another point will trace another parallel line, and to it there- 
fore may be fixed the end of the piston-rod. By superadding the 
parallelogram of bars to the Watt parallel motion, and making 
E,—the angle of the parallelogram—the connecting point of the 
piston rod, so as to concentrate the force; we have the point E 
describing a curve similar to F, when 


QF : BQ:: PQ or HE: BH. (Fig. 3.) 


E 


Fig. 3. 


The problem of the pantagraph may be proved as follows. Let 
the initial position be at an angle of 90°, the arms lying along the 
axes of # and y. (Fig. 4.) 

Given the fulcrum A and the ratio AB : AC, to fird B,, the posi- 
tion which B the pencil assumes when the tracer C moves to (,. 
When the position of C,, is given, the angle C,D,A is known, for 
AD, and CD, are constants. Join BB, and CC,; AB, and AC, 
(which latter are not assumed to be coincident). 

In the triangles C,D,A and B,F,A, the angle B,F,A is equal 
to the angle C,D,A; and the sides about these angles are propor- 
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tional, viz., B,F, :F,A ::C,D,:D,A. Therefore the are 
(Bue. VI. : 6). 


Wherefore the angle FAB, is equal to the angle D,AC,, that is 


_ they are identical; and AB,C, isa 
straight line. Now in the triangle 
ACC, — AB: AC:: AB,: AC,. 


Therefore BB, is parallel to CC,; 
and BB, : CC, :: AB: AC, which 
is the given ratio. 

Wherefore the position of B, is | 
found. And any other position 
such as Cn will have its projec- 
tion in similar ratio to the given 
one AB: AC or AF: AD. 

Fig. 4. The Reciprocator.—A bout 

1864 M. Peaucellier communi- 

cated to the Société Philomathique a paper anent a newly-discovered 
means of producing parallel motion; but, at the time, little notice 
was taken of the subject. When Lipkin, a pupil of Tchebicheff, 
rediscovered it a few years later, it awakened the attention of the 


. Most eminent mathematicians of the day; and now it promises to 


become a power in the field of higher analytical investigation. The 
marvellous extension of the problem is due chiefly to the research 
of Professor Sylvester, who was the first in this country to direct 
attention to it. 

The fact of pure linkwork constituted the difference between 
Peaucellier’s and all other attempts at parallel motion. These 
have been only approximate, or if exact, the slot has been called 
into action ; while in the case before us the motion is entirely due 
to the grouping of links around fixed centres. 

The system consists of seven links. (Fig. 5.) A cell or rhombus 
MPNC is jointed at two opposite angles to two links AM and 
AN, which are called connectors. To one of the remaining angles 
is attached a radial bar BP. Of the two fixed points, A is called 
the fulcrum; B, the pivot. The points C and P are the poles of 
the cell. The variable distances CA and AP are called the arms 


of the cell, while the difference between the squares of AM and 
MP is termed the modulus. 
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C are the inverse 
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When A, the fulcrum, lies without the rhombus, the cell is called 

a positive cell; when it falls within, the cell is negative. 
~The following results can easily be verified :—_ 

(1.) APC is a straight line. 

(2.) AP. AC is a constant quantity (Euclid III. $6) N F being 
at every moment the centre of acircle with a radius NP or NC. 
This result is expressed 
by saying that the 


of one another. Now 
the inverse of a circle — \W 
is generally another A 
circle. If, then, one of 
the poles of the cell be \ 
made to revolve ina - 
circle round B, the 
other pole will describe 

a circle, There is however an exception, for when the fulcrum is 
in the circumference of the circle described by P or C, the other 
pole describes a straight line. | 

The following is the geometrical proof :— 

Let the positions of P be p,, po, ps, &e., and the corresponding 
positions of C, ¢,, co, cs, &c.; and suppose that the initial position 
of the system is when AC lies along the axis of 2, that is, in @ 
straight line with the centres A and B. Join P and p,; C and é;. 
Join the corresponding pairs Pp,, Cc,, &e. 


K 


NY, 


Fig. 5. 


By Eucl. IT.: 12. AM?=MP?+AP2+2AP + PK 
Am? = mp? + Ap?+2Ap ° pk 
AP [AP +2PK]= Ap [Ap + 2pk] 
AC. 
Ac 


Ap AC 


In the triangles AP and ACc the angle A is common ; ; and the 


‘sides about it are proportional, viz., 


AP: Ap:: Ac: AC 
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Therefore the triangles are equiangular (Euc. VI. 6), wherefore the 
angle c,\CA = Pp,A. But Pp,A, the angle in a semicircle, is a 
right angle (Euc. III. 31), therefore c,CA is also a right angle. 

With any other position p, of P, C will take up a corresponding 
one ¢,, by joining which with C a right angle is formed. Where- 
fore the point C moves in a straight line at right angles to AB 
produced. 


When the ratio subsisting between the length of the radial bar 


and the distance of the pivot from the fulcrum is not one of 
equality, the position of the parallel point is a circle, which is 
concave or convex with respect to the fulcrum, according as BP is 
greater or less than AB. The results, as determined by methods 
of analysis, show that the equation is the same for both the sym- 
metrical and non-symmetrical forms of the cell; that is, for both 
the ordinary cell, where the pivot B in the initial position lies in 
a line with the fulcrum and the poles,—and for that form where 
the line passing the poles makes in the initial position a tangent 
to the circle described by the radial bar. Thus, if R were the centre 
of the circle described by C, its distance from the fulcrum A, | 
= and the length of the radius 
BP [AM?—- MP?] 

BP? — AB? 


is RA= 


is RC= 


The determination of the position of R, which is evident in the 
non-symmetrical form of the cell, is simply given in the ratio 


RO: RA :: BP: AB. 

Thus, if AM=7; MP=5; BP=8; and AB=1 

BP[AM?—MP?2] 3(49 — 25) 
BP?- 


_ AB 


then RC = 


One form of the cell has given rise to a discussion of the question 


whether the parallel motion of Peaucellier is not simply a modifi- . 


cation of the pantagraph. The resemblance between the two 


systems is not noticeable at first sight; and one would be inclined — 


to deny any connection between them. 
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In this system the connectors are joined not at the opposite | 
angles of the rhombus but at such points in the adjacent sides 
produced that at every moment they are parallel to the remaining 
_ sides (fig. 6). APC | : 
is a straight line. 
AM=CMsinceAM||LP, 
Let LP be produced to 
F, making LF = LM,and 
complete the rhombus 
LFKM. The bars AN, 
ON, and IP can be re- 
moved without. interfer- 
ing with the motion of | 
Cand P. Thus AM, Fig. 6. 

MC, with LF, FK form a pantagraph, and for every position of 
C, P takes another, equiangular and proportional. 

III. The Gorgon Linkage.—The parallel motion of Mr Scott 
Russell is exact, and constitutes a two-bar motion. From the fact 
that it was fitted by Mr Seaward to the engines of the ‘ Gorgon,” 
it may conveniently be called a Gorgon Linkage. A link AB is 
bisected in ©, and at this point another link CD, equal to CA or 
CB is attached. D is the centre of revolution. If one end A of 
the link AB be guided along the axis of 2, the motion of B is at 
every moment in the axis of y from D. 

For every position C is the centre of a circle ADB, and ADB is 
the angle in a semi-circle, that is, a right angle. Hence B de- 
scribes a straight line. | | | 

This system of links derives additional interest from the dis- 
covery of the Peaucellier cell, as by it the motion of the parallel 
point can be thrown in a direction at right angles to itself; that 
is, parallel to the line joining fulcrum and pivot; and this can be 
transferred to the line of centres by means of the pantagraph. 

IV. Hypocycloidal Parallel Motion—Another very interesting 
case of the problem of Parallel Motion is that produced by a hypo- 
cycloidal movement. When one circle is made to revolve on the 
concave circumference of another circle, any point in it describes 
a curve, which is called the hypotrochoid or hypocycloid. If the 
_ diameter of the revolving circle be equal to the radius of the circle 
VOL. IX. Z 


4 
Lg 
ay 
RE 
nt 
4 
‘ 
3 
4 
4 
¥ 
6 
1 


168 Proceedings of the Royal Society 


in which it revolves, the hypotrochoid becomes an ellipse; and if 
the point be on the circumference of the smaller circle, the ellipse 
degenerates into a straight line. 
Let the circle BPC (fig. 7), diameter BC=AC, revolve in 
- the circle ABM, radius AC. If the initial position of the describ- 
M ing circle be such that AC 
be its diameter along the 
axis of y, the point A will 
move along the diameter 
AM. When the circle has 
moved round to B, let P. 
be the position of A; then 
AB=BP. Join BKC and 
KP. Let ACB = 6; 4 


| 
|  BKP=9. The are BP= 
B | 
| | 


2 BK:6. Hence 9=2 6. 
Hence P must lie on AC. 
(Euc I. 32). 
The difficulty of constructing, and the inconvenience experienced a 
in using an arrangement in which the annular wheel comes into 
action, are so great that it is seldom employed. The following is 4 
a simple method of obtaining the hypocycloidal motion without 
requiring the annular wheel. On the arm ACB (fig. 8), 
which is made to revolve : 
in a circle MLP round A, 
attach two toothed wheels 
_ LNF and FEM, in gear with 
each other and with a fixed 
wheel KOH, whose radius 
AE is double that of NLF. 
The centre wheel FEM is | 
used merely for the purpose t 3 
of reversing the motion of | 
NFL, hence it is immaterial 
how many teeth it has; the 4 
only postulate of the pro- | 


Fig. 8. 
blem being that LFN revolve on its axis at double the speed of the 
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arm AQ, and in a contrary direction. The number of teeth on HEO 
is twice the number on NLF. Hence NLF makes two revolutions 
round its axis, while the arm causes it to revolve round the fixed 
centre-circle HEO. The axis C is rigidly connected with a wheel 
XWP, revolving on the upper surface of the plate-arm ABC, whose 
circumference continually passes through A. Thus while the plate- 
arm ABC makes one revolution round A in the direction of the 
hands of a watch, XWPA, which is rigidly connected to the axis 
_C of NLP and partakes of its motion, makes two revolutions in 
the opposite direction. Thus it revolves round an imaginary 
annular wheel XYZQ, whose diameter ZQ is double that of its 
own; and in virtue of hypocycloidal motion, if XWP be the 
initial position, the point A in the circumference of XWPA will 
move along ZQ. | as 
In the annexed figure (fig. 9), the modus operandi of the machine 


; is sketched. The system is analogous to the sun and planet wheel 
invented by Watt. 


x 
it 


Fig. 9. 


It would be going beyond the limits of this paper to direct 
attention to the two modifications of the Peaucellier cell, which 
. have been called respectively the Quadratic-binomial Extractor, 
ts and the Conicograph. The introduction of these into the sphere 
| of mathematical investigation has given several indications of 
valuable results to be obtained therefrom. For a brief outline of 
these, we refer the reader to the pamphlet of Professor Sylvester, 
who not only was the first in this country to direct attention to-~ 
the general problem, but also had the credit of demonstrating the 
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higher vantage ground opened to the mathematician by means of 


- Peaucellier’s discovery. The extent of our own obligation to him 


Not less are we indebted to Professor Kelland, whom we have _ 
known both as a teacher and afriend. The valuable hints and 
suggestions he has given us on this subject we are glad to take 
this opportunity of acknowledging. | 


3. Laboratory Notes. By Professor Tait. 


(a.) On the Passage of the Electric Current from Amalgamated 
| Zinc to Zinc Sulphate Solution. By J. G. MacGregor, 
M.A. | 


(b.) On the Thermo-Electric Properties of Cobalt, &c. By Messrs 
Knott, MacGregor, and C. M. Smith. : 


(c.) Measurements of the Potentials required for Long Sparks of a 
Holtz Machine. By Messrs Macfarlane and Paton. 


4. Note on Orthogonal Isothermal Surfaces. By 
| Professor ‘Tait. 


d. Notice of. some recent Atmospheric Phenomena. 
By Professor Tait. 


6. Report by the Society’s Boulder Committee. (Plates 
IT. and IIT.) 


Mr David Milne Home gave in the Third Report of the Society’s 
Boulder-Committee, from which the following are extracts :—In 
November 1875, on the invitation of Sir John Douglas of Glen- 
finnart, the Convener went to visit him at that place, to have an 
opportunity of examining several remarkable boulders reported to 
the Committee as situated in that part of Argyllshire. 

1. On the east side of Lochlong, opposite to Ardentinny, there 
is the farm of Peaton. On this farm, a burn descends from a 
steepish hill which faces the north. A gneiss boulder lies in a 
gorge cut by the burn through rocks of clay slate. The boulder — 
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Boulder on Peaton Farm Loch Long, jammed 
between rocky sides ofa Ravine 24*16 feet. 


Same Boulder viewed from Opposite side. 


Clach Udelain Boulder of Gneiss 1526 ft 
above Sea,on edge of a cliff about 300 ft high 


PETE» 
| LG 
/ 


~ 
~ 
J 
~ 
i 
\ 
‘ 


- — 44 
- i 
« 
i 
= 
- 


} 
i 
} 


| 

|jews e vo Sjssu Opis yINOG “BBS wAdge Kejo psy;oows ud 
uO ueaU ‘Yapjnog sejng 907] UG WuPj deuy JO yWON ssiaug 
LL hAhAd AAAAA AAS 2 
ZY 
,2uoys Zuipnd Suse, ySnos fq umoys Se ‘yWON payyoows 
eweu ‘epis syisoddo wou} uepjnog awed sy] ‘yooy yO UO yo vepjnog 


‘ 


LX. 
‘ 
‘ 
“eS 
\ 
~ 
; 
4 
| 
i 
| 
‘ 
— 
rs 


} 

| 

| 


of Edinburgh, Session 1875-76. 171 


rests on the rocky sides of the burn, jammed in between the sides. 
_ The boulder has some local name like “ Jenny Meullen,” meaning 
_“ House on a knoll.” The height of the boulder above the sea is 
about 226 feet. Its distance from the sea-beach is about three- — 
quarters of a mile. The size of the boulder is about 24x 18x 12 
feet. It is most probable that the boulder was transported across 
the loch from the north or north-west, and was arrested in its 
further progress southward by the hill, on the north side of which 
it stands. 

Two sketches of this boulder are given on Plate II. figs. 1 and 2. 

2. Between the site of this boulder and the sea-beach an old sea 
margin occurs at a height of about 45 feet above the sea (medium 
level). A number of boulders lie along the line of this sea margin. 
There is an old sea margin on the opposite or west side of the 
loch, at exactly the same height—viz., 45 feet. 

8. Close to the beach in this part of Lochlong—.e., about 8 or 
9 feet above high-water mark—at a place called “ Letter,” there 
lies another gneiss boulder, 12 x 8 x 8 feet. Its long diameter 
points N.W. by N.—viz., to Glenfinnart Valley. 

4, Very near this boulder (about 100 yards to the north) the 
clay slate rocks have been ground down and smoothed. Their 
smoothed surfaces show numerous strie pointing N., 2° or 3° W. 
(magnetic). The smooth surface mi towards the ‘ak at an 
angle of 3° or 4°. 

5. On the hill above Carrick Castle, situated on Lochgoil, there 
is a boulder called ‘‘Clach udelain,” or the “Stone nicely balanced.” 
It is at a height of 1526 feet above the sea. This boulder is of 
gneiss, and lies on rocks of clay slate. It lies on a bare rock, the 
face of which slopes to N.N.E.—<.e., towards Lochgoil. The 
boulder is within three or four yards of the edge of a precipitous 
rocky cliff, which goes vertically down about 500 or 600 feet.. The 
block is of enormous size. Unfortunately the note taken of its 
dimensions has been lost. This boulder, from its position, could 
not have fallen from any hill. There is no hill near it from which 
it could have fallen. 

A sketch of this boulder is given on Plate II. fig. 3. 

_ 6. The next boulder visited is about two miles to the eastward of 
the last-mentioned, and is within a quarter of a mile of Lochgoil, 
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near its junction with Lochlong. It is about 450 feet above the sea. 


_ It may be observed, that all the rocks in this district have their 


: smooth faces towards the north, their rough faces towards the 
: ‘south. This boulder has received the name of the “Giant’s Put- 
_ting-Stone,” from a legend which alleges that in former times 
there were giants who inhabited the district on both sides of Loch- 
long, and who were in the practice of amusing themselves by throw- 
ing these huge boulders across the loch. The rock on which it rests 
slopes gently N. by E. This rock presents a large surface, ground 


down and smoothed. The space of rock occupied by the superimposed. 


boulder is only 18 inches by 12 inches. It would not be difficult 
for two men with strong levers to move the boulder from its narrow 
resting-place, in which case the boulder would probably roll down 
the steep hillside into the loch. 


Two sketches of this boulder are given on Plate III. figs. 4 and 5. 


7. To the north of Knap Farm-house, there is a small hill, on or 
very near the top of which eight or ten boulders are clustered. 
They suggest the idea that this hill has arrested or interrupted 
the body, whatever that body was, which transported the boulders, 
and caused them to be stranded here. 


8. There is another hill lower down the valley of Knap (about | 


480 feet above the sea), the top of which consists of clay slate 
rocks, rounded and smoothed by some agent passing over from the 
north. It has received the popular name of the “ Pig’s Back.” 
Several boulders lie on this ridge. The largest rest on a very small 
portion of rock. | 

A sketch of this ridge of rock, with boulders on it, is given on 
Plate III. fig. 6. 

9. Pulag boulder is near the top of a hill to the west of Glen- 
finnart, about 824 feet above the sea. It is a large block of gneiss, 
about 7 feet high. There are many other smaller boulders lying 


near it. The large boulder is almost on the edge of a precipice ~ 


which goes down at least 200 feet. It could not have been rolled 
or pushed to its present position. The levels of the district show 


the greatest openings towards the north—a circumstance which — 


suggests that the boulder came from the north. Moreover, its 
south end rests on a smaller boulder, which seems to have stopped 
its progress further south. 
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A sketch of this boulder is given on Plate III. fig. 7. 

10. Along various parts of the hills in this district where their 
; highest ranges are seen against the sky, and at a height of about 

2000 feet above the sea, boulders are discernible from a distance, 
_ lying on the ridges. It would be very desirable to obtain particular 
accounts of boulders at so high an elevation. 

11. In the last Report of the Committee, notice was taken of a 
boulder in Ayrshire called the ‘‘ Hunterston Boulder.” Along the 
same coast, and especially on the property of Mr Alexander of 
Boydstone, several very large boulders may yet be seen. One, 
called the ‘‘ Boydstone Rock or Stone,” is situated about two miles 
north-west of Ardrossan. Some chips of the boulder, sent to the 
Convener in a letter, show that it is porphyritic. The rocks on 
this part of the coast are Old Red Sandstone. The boulder is in 
length about 19 feet, and in breadth about the same. It is partly 
buried in the mud of the shore. Its highest point is 94 feet above 
.the shore. It is said to contain 40 cubic yards above the shore 
line. It is supposed that the boulder is buried to the depth of 
O feet. The tide at high water leaves about 3 feet of the boulder 
visible. This boulder has inspired the poetic genius of an Ayrshire 
letter-carrier (Malcolm Kerr, post-messenger between. Ardrossan 
and West Kilbride), who, through Mr Weir of Kirkhall, has sent 
to the Convener the following stirring address :— 


To the Great Boulder on the shore opposite to the lands of Boydstone, 
| two miles north 2 Ardrossan, Ayrshire. 


‘* Can’st thou speak, old grey stone, 
Unto me? 

List thou to the ocean’s moan, 
I to thee : 

Music sweet! Spirits string 

Wild ditties, as they cling 

To the big waves which swing 
Around thee. 


Stranger! whence didst thou come — 
fo this shore ? 

Art thou an Arctic crumb, 
Which of yore 
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On some huge iceberg side 
From thy first home did glide, 
__. A wanderer on the tide, 
this shore ? 


Many eyes with wonder, 
-Ages gone, 
Looked on thee! What number 
| Yet unknown, 

Will gaze with curious eye, 
Seeking to know thy history, 
And solve a hidden mystery, 

Old grey stone.” 


Besides the boulder which inspired these verses, there are two 


others, also on Mr Alexander's property—one of them, as Mr Weir x 


states, “even larger than the big stone at Brigurd, at Hunter- 
ston.” This larger one it was proposed to split up for building 
- purposes at Ardrossan; but Mr Alexander interfered, and saved 
it. There are many other boulders along the Ayrshire sea-coast, 


but none so large as the Boydstone boulder. A chip of one of these’ 


sent, shows that it is of gneiss, indicating a northern origin. 
_ 12. A report has been received of a gneiss boulder near Dun- 


blane, on the property of Cromlix, belonging to the Hon. Captain | 


Drummond. The length of the boulder is stated to be 17} feet, 
its breadth (on an average) 10, its height about 5 feet. Its 
longer axis lies in a direction south-west and north-east. At its 
south end it dips into the ground at an angle of 45°. Its weight 


above ground is estimated at 34 tons. Its height above the sea is 


about 450 feet. It is about four miles south from the Grampians. 
The same reporter (Henry Wilkie, Ashfield Works, Dunblane) 
refers to a group of four boulders in the parish of Redgorton, at the 
west end of a gravel ridge on the farm of Bertha, the property of 
Murray Graham, Esq. of Murrayshall. Three of these Redgorton 
boulders are within an area of 30 yards. They are angular; flat 
on the top, and some of them square. They seem to be Silurian 
rocks. They are distant about twelve miles from the Grampians. 
13. Notice has been received by the Convener from Mr Robert- 
son, C.E., who is in charge of the Albert New Docks at Leith, 
that boulder clay was found in excavating for the docks beneath 


the shore line, to the depth of about 70 feet. The clay was full of | 
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large blocks. Some of these wore of sandstone, weighing 10 or 
12 tons, and appeared to be of the same rock as that worked at 
Granton and Craigleith Quarries to the westward. Beneath the 
boulder clay, there was found what the engineers call a “running 
sand” lying over strata of shale and sandstone. 

Before concluding, the Committee may advert to the circumstance 
that a part of the district comprehended in this Report was many 
years ago described by an eminent Scotch geologist—the late Charles 
M‘Laren—and with reference to the very matters embraced in this 
report. Mr M‘Laren read papers in this Society, in the years 
1846-47, describing the boulders then existing on the shores of 


the Gairloch, and on the hills between that loch and Lochlong. 


Even then the destruction of boulders in that quarter had begun, 
being appropriated, as Mr M‘Laren states, to building purposes ; 
and probably by this time they have all been annihilated. 
Mr M‘Laren in these papers described also the striation and 
‘smoothings of the rocks, which he found from the sea-shore 
up to the tops of the ridges, between the Gairloch and Lochlong, 


at heights of about 1000 feet above the sea. It is due alike to — 


the memory of our Associate, and to the interests of geological 
science, to mention, that the boulders referred to by him, as 
found on the Gairloch, consisted of grey granite, of which he 


counted above a hundred, one-third of them exceeding 30 tons in 


weight; as also mica slate, which, though less numerous, had 
had among them blocks of 60 and 80 tons in weight. As 
the rocks of the Gairloch 2m setu, are of a more recent kind—viz. 


clay slate—Mr M‘Laren justly inferred that the boulders were of 


northern origin. For those of granite, he pointed to Ben Cruachan, 
a mountain exceeding 3000 feet in height, situated to the N.N.W.., 
-and distant about thirty miles. The mica slate hills are also in 
the same direction, somewhat more distant. From his study of the 


boulders and other phenomena in this district, Mr M‘Laren drew 


two important conclusions. One conclusion was, that the boulders 

must have been brought to the district from the parent moun- 

tains, across valleys and ranges of hills, on ice floating on a sea 

which stood from 1500 to 2000 feet above the present sea-level, and 

in which a strong current had prevailed from the N.W. This con- 

clusion, it will be noticed, is confirmed by the facts specified in the 
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present Report, and also in former Reports by the Committee. The — 
numerous instances given in these Reports of huge boulders shown 


_ by their composition to be of northern rocks, clustered frequently 
on the summits or peaks of hills, at heights of 1500 and 2000 feet 
above the present sea-level, seem to leave no doubt regarding the 


soundness of that conclusion to which Mr M‘Laren had come to 


thirty years ago. 

The other conclusion to which Mr M‘Laren came, and which 
many good geologists of the present day hold, was this, that local 
glaciers had at one time existed in all those valleys. This he 
inferred from observing, that the striations on the rocks were all, as 
he thought, exactly parallel with the axis of the valley, and which 
here generally runs in a direction north-west and south-east ; and 
also from discovering accumulations of gravel and clay in the 
form of elongated embankments—some across the valleys, others 
parallel with the valleys, reminding him of the tateral and terminal 
moraines of Switzerland. 

As to the soundness of this second conclusion, or the correctness 
of the observations on which it was founded, the Committee give no 
opinion. None of the members of the Committee have visited the 
localities, and their function as a Committee has been chiefly to 
collect facts connected with the boulders. But it may not be out 

of place to record the fact, that another of our Associates, the late 
Robert Chambers, who had also given much attention to this 
branch of geological science, went to examine the districts referred 
to by Mr M'‘Laren, and expressed doubts regarding these last- 
mentioned views. In two papers read by him in this Society in 
December 1852, Chambers states, that on the rocky ridge between 
Lochlong and Holy Loch, at a height of 600 feet above the sea, 
the direction of the striations was not parallel with the valley, but 
“ slanting over the hill; ” and as the striations were not merely on 
the sides of the valleys, but on the tops of the hilly ranges dividing 
the valleys, he thought they were more probably due to a general 
glaciation of the country than to local glaciers. Chambers quotes 
also the opinion of Sir Roderick Murchison, “that there is no 
imaginable centre for the issue of glaciers of the ordinary kind down 
the Gairloch.” On this point the Committee offer no opinion, and 
wish only to advert to the investigations of eminent Scotch geolo- 
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gists wko in former days attempted a solution of these difficult ques- 
tions. The Committee would venture to suggest a re-examination 
of the localities, as the fuller knowledge now possessed on these. 
subjects may possibly throw a clearer light on the phenomena. 

The Committee wish only to add, that if any geologists, whether 
fellows of this Society or not, happen, in the course of their rambles 
through the country, to fall in with or hear of any boulders re- 
markable for size, position, or composition, not yet mentioned in 
the Committee’s Reports, the Convener will be mver * to receive a 
notice of them. 


After some conversation, in which Mr Ferguson of Kinmundy, 
Dr Bryce, the Rev. T. Brown, and others took part, the Report was 
adopted, the gs terminated. 
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Akademia. Kotel VIT., VIII, IX., X. 8vo.—From 
the Academy. 

Icones Selectz Hun garia Magyar-orszag 
Harty Agombainak Valogatott Kepel. No. 2, 3, 7-10. 
Fol.—From the Academy. 

Az Emberi vese Visszere-Rendszere Dr Senhossek Jozsef. 
Evk. XIV. Kot. 4. 4to.—From the Academy. 

Adatok & Szem Perczhartyaja Szévet es Elettanahoz Dr 
Hanhoffer Lajos, Evk. XIV. Kot. 5. 4to.—/rom the 
Academy. 

Ertezesek A Mathemat, Tudominyok, Korebol Kiadja A 

Magyar Tudomanyos Akademia. A III. Osztaly Rende- 
letebol Szerkeszti Szabo Jozsef Osztalytkar. 1873, 
-Kotel Il. Szam 3-6; 1874, ITI. Szam 1-8, 15; 1873, 
IV.; 1873, Szam 3-6; IV. 1875, Szam 1-3; V. 1874, 
Szam 1-9; VI. 1875, Szam 1-6. 8vo.—From the Academy. 

M. Tudem Akademiai Almanach Ossillagaszati es Kozen- 
seges. 1873-75. 8vo.—From the Academy. 

Buenos Atres.—Acta de la Academia Nacional de Ciencias exactas 
existente en la Univsraidadde Cordova. TomI. 4to.— 
From the Author. 

Calcutta.—Memoirs of the Geological Riven of India. Vol. XI. 
part 2, 8vo. Vol. I. Parts 4to.— 
From the 
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Calcutta.—Records of the Geological Survey of India. ‘Vol. VIII. 


Parts 1-4. 8vo.—J’rom the Survey. 

Journal of the Asiatic Society of Bengal. 1875, Nos. 2-4, 
Part 1; Part 2, No. 1-3, extra No. 8vo.—From the 
Socvrety. 

Proceedings of the Asiatic Society of Bengal. 1875, Nos. 
6-10; 1876. Nos. 1,2. 8vo.—From the Society. 

Report of the Meteorological Reporter to the Government 
of Bengal for the years 1867 to 1874. By W.G. Wilson, 

 M.A.L.C.E. Fol.—rom the Government of Bengal. 

Report of the Midnapore and Burdwan Cyclone of the 15th 
and 16th of October 1874. By W.G. Wilson, M. A.L. C.K. 
Fol.—From the Government of Bengal. 

Report of the Commissioners appointed to Inquire into the 
Origin, Nature, &c., of the Indian Cattle Plagues, with 
Appendices. 1871. Fol.— From the Commissioner. 

California.—Proceedings of the California Academy of Sciences. 
Vol. V. Part 3. 8vo.—From the Academy. 
Cambridge (U.S.)—Catalogus Universitatis Harvardiane, 1875. 
8vo.—From the University. 

The Harvard University 1874-75. 
From the University. 

Forty-Ninth Annual Report of the President of Harvard 
College. 1873-74. 8vo.—JFrom the College. 

The Treasurer's Statement of Harvard College. 1874. 
8vo.—From the College. 

Illustrated Catalogue of the Museum of Comparative 
Zoology at Harvard College. No. VIII. Part 2. 4to.— 
From the College. 

Canada.—Report of the Progress of ee Geological Survey of 
Canada for 1874-75. 8vo.—- From the Geological 
Survey. | 

Cape of Good Hope.—Observations made at the Magnetical and 
Meteorological Observatory at the Cape of Good Hope. 
Vol. II. 1841-1846. 4to.— From Her Mayjesty’s Govern- 
ment. 

Catania —Atti dell Accademia Gioenia dé. Scienze Naturali de 
Catania. Tomo VI.,IX. 4to.—From the Academy. 
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-Cherbourg.—Mémoires de de la Société Nationale des Sciences 
Naturelles de Cherbourg. Tome IX. 8vo.—From the 
Society. 

Chur.—Verhandlungen der Schweézeriscben Naturforschenden 
Gesellschaft in Chur. Jahresbericht 1873-74. 8vo,— 
From the Socrety. 

Copenhugen.—Oversigt over det Kongelige danske Videnskabernes 

-Selskabs Forhandlingar og dets Medlemmers Arbejder i, 
Aaret 1874, No. 3; 1875, No. 1. 8vo.—From the So- 
ciety. 

Mémoires de l’Academie Royale de Copenhagen. 5th 
Serie, Vol. X. No. 7-9; Vol. XI. No. 1,2; XII. 
No. 1,2. 4to.—From the 


Dehra Doon—General Report on the Operations of the Great | 


| Trigonometrical Survey of India during 1874-75. Fol. 
_ —From the Survey. 
Dublin.—Journal of the Geological Society. Vol. I. Part 1; II. 
Parts 3,4. the Society. 
Journal of the Royal Dublin Society. Vol. Rs Part 1. 
8vo.—F’rom the Socrety. 
Proceedings of the Royal Irish Academy. Vol. IL. Nos. 1-3. 
8vo.— from the Academy. 
Transactions of the Royal Irish Academy (Science). Vol. 
XXV. Parts 10-18. 4to.—From the Academy. 
 Edinburgh.—Proceedings of the Royal Physical Society. Session 
1874-75. 8vo.—From the Society. — 


Transactions of the Highland and Agricultural Society of 


Scotland. Vol. VIII. 8vo.—From the Society. 

Catalogue of the Printed Books in the Library of the 
Faculty of Advocates. Vol. IV. 4to.—Jrom the 
Lnbrary. 

Transactions of the Royal Society of Arts. Vol. IX. Parts 
2,3. 8vo— rom the Society. 

Transactions and Proceedings of the Botanical Society. 
Vol. XII. Part 2. 8vo.— From the Society. 

Forty-Eighth Annual Report of the Council of the Royal 

~ Scottish Academy of Painting, Sculpture, and Architec- 
ture. 1875. 8vo.—JFrom the Academy. 
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Edinburgh. wal ournal of the Scottish Meteorological Society. Nos. 
47-48. 8vo.—From the Society. | 

Erlangen.—Sitzungsberichte der Physicalish-Medizinischen Societait 

zu Erlangen. Heft 6. 8vo.—From the Society. 

Frankfort.—Abhandlungen herausgegeben von der Senckenber- 
gischen Naturforschenden Gesellschaft. Band IX. Heft 
38,4; X. Heft 1-4, 4to—F’rom the Society. | 
Bericht tiber die Senckenbergische Naturforschende Gesells- 
chaft. 1873-74; 1874-75. 8vo.—From the Society. 

Geneva.—Mémoires de la Société de Physique et d’Histoire 
Naturelle de Genéva. Tome XXIV. Part 1. 4to— 
From the Society. 

Chao —Proceedings of the Philosophical Society. 1875-76. 
8vo.—F rom the Society. 

Gottingen.—Abhandlungen der Kéniglichen Gesellschaft der Wis- 
senchaften zu Gottingen. Band XX. 4to.—From the 
Society. | 

Nachrichten von der K. Gesellschaft der Wissenchaften 
und der Georg-Augusts-Universitat, aus dem Jahre 1875. 
12m0.—F'rom the University. 

Gratz.—Mittheilungen des Naturwissenschaftlichen Vereines fur 
Steiermark. J ahrgang 1875. 8vo—From the So- 
crety. 

Greenwich.—Astronomical and Magnetical Observations made at 
the Royal Observatory in the year 1873. 4to.—From the 
Observatory. 

Haarlem.—Archives Néerlandaises des Exactes et 
Naturelles publiées par la Société Hollandaise 4 Haarlem. 

Tome X. Liv. 1-5; XI. Liv. 1-3. 8vo.—From the 
Society. 

Archives du Musée Teyler. Vol. Iv. Fasc. 1. 8vo. —From 
the Society. 

Naturerkundige Verhanderlingen der Hollandsche Maats- 
chappij der Wetenschappen. Deel II. No. 6. 4to.— 
From the Socrety. 

Hamburg.—V erhandlungen des Vereines fur Naturwissenschaftliche 
Unterhaltung zu 1875. 8vo.—From the 
Society. 
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Helsngforvia —Acta Societaté Scientiarum Fennicw. Tome X. 

1875. 4to.—From the Society. 

Innsbruck. — Berichte des Naturwissenchaftlich - Medisinischen 
Vereines in Innsbruck. Jahrgang VI. 1875, Heft 1. 
Svo.—From the Society. 

Jena.—Jenaische Zeitschrift fiir Naturwissenschaft herausgegeben 

- von der Medicinisch-Naturwissenschaftlichen Gesellschaft 
zu Jena. Band IX. Heft 4; X. Heft 1-3. 8vo— 
From the Society. 
Kasan—Reports of the University of Kasan. 1875. Nos. 1-6. 
8vo.—From the University. 
Kiel.—Schriften der Universitat zu Kiel aus dem Jahre 1874. 
Band XXI., XXII. 4to—From the University. 

Leeds.—Annual Report of the Leeds Philosophical and Literary 
Society. 1874-75. 8vo.—From the Society. 

Leiden.—Annalen der Sternwarte, herausgegeben von Dr H. G. Van 
de Sande Bakhuyzen Verter. 4to—From the Obser- 
vatory. 

Leipzig.—Ueber die Darstellung der Geraden Aufsteigung des Mondes 
in Function der Lange in der Bahn und der Knotenlange. 
Band X. No. 8. P.A. Hansen, —Lrom the Royal 
Saxon Academy. 

Dioptrische Untersuchungen mit Beriicksichtigan g der 
Farbenzerstreuung und der Abweichung wegen Kugel- 

gestalt. P. A. Hansen. Band X. No. 9, 8vo.—JF’rom 
the Royal Saxon Academy. | 

- Ueber das Aelius und Sabinus System wie iiber Einige 
Verwandte Rechts—Systeme von Moritz Voigt. Band 

No. 4.  8v0.—F rom the Royal Saxon Academy. 

Von der Bestimmung der Theilungsfehler eines Gradlinigen 
Maassstabes. P. A. Hansen. Band X. No. 7. 8vo.— 
From the Royal Saxon Academy. | 

Preisschriften gekrént und herausgegeben von der Fiirstlich 
Jablonowskischen Gesellschaft zu Leipzig. 8vo.—From 

the Royal Saxon Academy. 

Ueber die Stérungen der Grossen Planeten insbesondere 
des Jupiter. P. A. Hansen. Band XI. No. 4. 8vo. _ 
From the Royal Saxon 

VOL. IX. | 20 
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Leipzig —Elektrische Untersuchungen tiber die Thermaelektrischen | 


Eigenschaften Des Gypses des Diopsids des Orthoklases, 
des Albits und des Periklins. W.G. Hanket. Band XI. 

: Nos. 3, 5. 8vo.—From the Royal Saxon Academy. 
Bericht iiber die Verhandlungen der Koniglich. Sachsischen 


Gesellschaft der Wissenschaften zu Leipzig. Math. 


Phys. Classe, 1873, Nos. 3-7; 1874, Nos. 1-5; 1875, 
Nos. 1. Phil.-Hist. Classe, 1873; 1872, Nos. 1, 2; 1871, 
No. 1. 8vo.—From the Royal Saxon Academy. 

Ueber den Ausgangswerth ker Kleinsten Abweichungs- 
summe Dressen Bestimmung Verwendung und Verallge- 
meinerung. G.Th. Fechner. Band XI.No.1. 8vo.— 
From the Royal Saxon Academy. | 

' Ueber das von Weber fiir die Elektrischen Krafte Aufges- 
tellte Gesetz. Carl Neumann. Band XJ.No.2. 8vo.— 
From the Royal Saxon Academy. | 

Erster Jahresbericht der Zoologischen Statien in Neapel. 
8vo.—From the Society. 

Die Geschichtschriebung iiber den Schmalkaldischen Krieg, 

von Georg Voigt. Band VI. No. 6. 8vo.—From the 
Royal Saxon Academy. 

Epheten und der Areopag vor ticles von Lange. 
Band VII. No. 2. 8vo.—From the Royal Saxon Aca- 
demy. 

Zur Charakteristik Konig Johann’s von Sachsen in Seinen 

-Verhaltniss zu Wissenschaft und Kunst, von Dr Johann 
Paul, von Falkenstein. Band Vil. N 0. 3. 8v0o.—From 

_ the Royal Saxon Academy. 

_ Lawerpool. —Proceedings of the Literary and Philosophical Society, 
No. 29. 8vo.— rom the Society. 

Lenin —Calendar of the Royal College of Surgeons of Seslend. 
1875. 8vo.— From the College. 

Report of the Meteorological Committee to the President 
and Council of the Royal Society. 1875. 8vo.—From 
the Meteorological Committee of the Royal Society. 

Contribution to the Meteorology of Japan, by Staff-Com- 


mander Thomas H. Lizard, H.M.S.. “Challenger.” 4to. 


—From the Meteorological Committee of the Royal Society. 
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London —On the Physical Geography of the part of the Atlantic 


which lies between 20° N. and 10° S., and extends from 
10° to 40° W. By Captain Toynbee, ERAS. F.R.G.S. 
8vo.—From Meteorological Committee of the Royal Society. 

Statistical Report on the Health of the Navy for the year 
1874. 8vo.—From the Admiralty. 


“Challenger” Report on Ocean Scandings and 


Temperatures-—Pacific Ocean, No. 5; H.M.S. “ Valo- 
rous” Deep-Sea Soundings and Temperatures—North 
Atlantic Ocean. 1875. Fol—From the Lords ve 
stoners of the Admiralty. | | 
Memoirs of the Royal Astronomical Society. Vol. XLII. 
1878-75. 4to.—From the Society. 


| Proceedings of the Royal Society. Vol. XXIII. Vol. XXIV. 


Nos. 164-170; XXV.No.171. 8vo.—From the Society. 
Transactions of the Royal Society. Vol. CLXV. Part 1. 
_ List of Fellows, 1874, 4to.—From the Society. 
Quarterly Weather Report of the Meteorological Office. 

1874, Part 2. 8vo—From the Meteorologrcal Committee 

of the Royal Soctety. 

Results of the Monthly Observations of. Magnetic Dip, 
Horizontal Force, and Declination, made at the Kew 
Observatory, from April 1869 to March 1875. By the 
Kew Committee. 8vo.— From the Royal Society. 

Transactions of the Clinical Society. Vol. VIII. 8vo.— 
From the Socvety. 

Transactions of the Pathological Society. Vol. XXVI. 

8vo.— From the Socrety. 

Transactions of the Linnean Society. Second Series 
(Botany), Vol. I. Part 2; Second Series (Zoology), 
Vol. I. Part 2. 4to.—From the Soctety. 


~The Anatomy of the Lymphatic System. By K. Klein, 


M.D.—The Lung, II. 8vo.—From the Royal Society. 
Proceedings of the Chemical Society. Vol. XTII., October, 
November, December; XIV., January, March, 

‘April, May, June, July. 8vo.— From the Society. 
Proceedings of the Royal Geographical Society. Vol. X. 
Nos. 1, 2; Vol. XX. Nos.-3-6. 8vo.—From the Suciety. 
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 London.—Journal of the Statistical Society. Vol. XXXVIII. 
Part 4; Vol. XXXIX. Parts 1,2. 8vo.—From the Society. 
Journal of the Linnean Society. Botany, Vol. XV. 
Nos. 81-84; Zoology, Vol, XII. No. 60-63. List of 
Members, 8vo.—From the Society. 

Journal of the Geological Society. Vol. XXXI. Part 4; 
XXXII. Parts 1,2. List of Members. 8vo.—JF'rom the 
Soctety. 

Transactions of the Linnean Society. Second Series. 
- (Botany), Vol. I. Part 3; (Zoology), Vol. I. Part 3. 
8vo.—From the Society, 

Proceedings of the Linnean Society of the Session 1874-75. 
8vo.—From the Soctety. 

Journal of the Royal Asiatic Society of Great Britain and 
Ireland. Vol. VIII. Part 1. 8vo —From the Society. 
Proceedings of the Royal Institution of Great Britain. 

Vol. TV. Parts 7, 8; Vol. VII. Parts5, 6. List of Mem- 
bers. 8vo.—From the Society. 
- Proceedings of the Geological Association. Vol. IV. 
Nos. 4-7. Annual Reports, 8vo.—From the Asso- 
ciation. | 

Proceedings of the Mathematical Society. Nos. 83-99. 
8vo.— From the Society. 

Proceedings of the Society of Antiquaries. Vol. VI. No. 5. 
8vo.—From the Socrety. | | 

Journal of the Royal Institution. Vol. V. No. 27; VI. 
No. 28.—8vo.—F rom the Institutcon. 

Transactions of the Zoological Society. Vol. IX. Parts 5-7. 
4to.—From the Society. 

Proceedings of the Zoological Bociety, 187 o. Parts 2, 3. 
8vo.—From the Society. 

Revised List of the Vertebrated Animals now or lately living 
in the Gardens of the Zoological Society of London. 
Supplement. 8vo.—From the Zoological Society. 

Transactions of the Royal Medical and Chirurgical Society. 

Vol. LVIII. 8vo.—From the Society. 

Proceedings of the Royal Medical and Chirurgical Society. 
Vol. VIII. Nos. 1, 2. 8vo.—From the Society. 
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_London.—Journal of the East India Association. Vol. IX 
Nos. 4,5. 8vo.—From the Association. 
- Journal of the Royal Geographical Society. Vol. XLV, 
8vo.— From the Society. 
Proceedings of the Institution of Civil Engineers. Vols. 
XLIL, XLITI, Parts 1,2. 8vo.—From the Institution. 


ngen der Schweizerischen Naturforschenden 


- Gesellschaft in Andermatt den 12, 13, und 14 September 
1875. 8vo.—From the Society. 
Lund. —Acta Universitatis Lundensis Lunds ‘Universitete Ars- 
Skrift Mathematik och Naturvetenskap far ar 1871-73. 
Tom. IX., X.—Philosophi Spakvetenskap och Historia. 
1872-7 IX. 1871—Theologie. 4to.— From 
the University. | 
Ma: drid,—Memorias de la Real Academia ae Ciencias Exactas, 


‘Fisicas y Naturales de Madrid. Tomo VI. Parts 1, 
4to.— From the Academy. 


Manchester —Transactions of the Geological Society. ‘Vol. XIV 


Parts 1-8. 8vo.—From the Society. 
Proceedings of the Literary and Philosophical Society. Vol. 
XIV. Nos. 11,12. 8vo.—From the Society. 
Mesxico.—Boleten de la Sociedad de Geografia-y-Hstadistica de la 
Republica Mexicana. Tomo II. Nos. 5-7. 8vo.—F'rom 
Society. 
Montpellier.—Mémoires Académie des Sciences et Lettres de Mont- 
pellier; Section des Sciences. Tome VI. Fasc. 2,3; Tome 
VII., VIII. Fasc. 1,2. Dela Section de Médecine—Tome 
IV. Fasc. 3-6. De la Section des Lettres—Tome IV. 
Fase 2-4, Tome V. Plates. 4to.—From the Academy. 
Moscow.—Bulletin de la Société Imperiale des Naturalistes 1875, 
Nos. 1-4; 1876, No.1. 8vo.—From the Society. 
Munich —Catalogus Codicum Latinorum Bibliothece Regis 
Monacensis. Tomi II. Pars 2. 8vo.—From the Editors. 
: Abhandlungen der kéniglich. bayerischen Akademie der 
Wissenschaften. Philosophisch-Philologischen Classe— 
Band XIII. Abth 3. Math.-Physik Classe—Band XII. 


Abth 2. Historischen Classe—Band XII. Abth. 1, 2. 
410.—From the 
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Munich.--Catalogus Codicum Manu Scriptorum Bibliotheces Recize 
-Monacensis.. Tomi Primi, Pars Primi, Pars “oo 8vo. 
—From the Academy. 
Almanach der koéniglichen Akademie der Wis- 
senschaften. Jahr 1875. 12mo.—From the Academy. 
_ Sitzungsberichte der kénigl. bayer. Akademie der Wissen- 
schaften. Philosophisch-Philologischen und Historis- 
chen Classe 1875—Band II. Heft 1-4; Band I. Heft 1. 
Mathematisch-Phisykalischen Classe—1875, Heft 2, 3; 
1876, Band I. Heft. 8vo.—From the Academy. 
Neuchatel.—Bulletin de la Société des Sciences Naturelles de Neu- 
chatel. Tome X. Part 2. 8vo.—From the Society. 
New Haven (U.S.)\—Journal (American) of Science and Art, con- 
2 ducted by Benjamin Silliman. Vol. X. Nos. 58-60; XI. 
Nos. 61-66; XII. Nos. 67, 68. 8vo.—From the Editor. 


Transactions of the Connecticut Academy of Arts and 


Sciences. Vol. III. Part I. 8vo.—F rom the Academy. 
New York —Fifty-Sixth Annual Report of the Trustees of the New 
York State Library for the year 1873; Fifty-Seventh An- 
nual Report for the year 1874. 8vo.—From the Trustees. 
Highty-Sixth Annual Report of the Regents of the Univer- 


sity for 1873; Eighty-Seventh Annual Report for 1874. 


8vo From the Oniversity. - 


Folio. —From the New Zealand Government. | 

Tenth Annual Report of the Colonial Museum and 
Laboratory. 1874-75. By Dr Hector. 8vo.—From the 
Geological Survey. | 

Nijmegen. —Nederlandsch Kruidkundog Archief. Deel IT. Stuk 1. 
8vo.—From the Editors. 

Oxford,—Astronomical and Meteorological Observations made at the 
Radcliffe Observatory, Oxford, in the year 1873. Vol. 
XXXIH. 8vo.—From the Observatory. 

Paris.—Annales des Mines.- Tome VIII. Liv. 4°, 5°, 6°; Tome 

IX, Liv. 1%. 8vo.—From the Ecole des Mines. — 
Bulletin de. la Société de Géographie. 1875, Septembre, 
Octobre, Novembre, Decembre; 1876, Janvier, Fevrier, 
Mars, Avril, Mai, Juin. 8vo.—From the Society. 
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_ Paris.—Bulletin de la Société Mathématique de France. Tome III. 
3,5, 6. 8vo.— From the Soczety. 
Nouvelles Archives du Museum d Histoire Naturelle. Tom 
X. Fase. 1-2. 4to.—F rom the Natural History Museum. 
Publications of the Dépdt de la Marine (with Charts), 8vo. 
_—From the Depét. 
Revue Historique Dirigée. Par M.M. G. Monod et G. 
Fagniez. Tome Primier, No.1. 1876. 8vo.—From the 
Editors. 
Revue Philosophique de la France et de 1’ Dirigée. 
Par Th. Ribot. Premiere, No. 1. 1876. 8vo.—From 
the Editor. : | 
Philadelphia.—Proceedings of the American Philosophical Society. 
Vol. XIV., Nos: 94 and 95. 8vo.—From the Society. 
Transactions of the American Philosophical Society. Vol. 
XV. New Series, Part 2. 4to.—'rom the Society. 
Rome.—Bolletino del Comitato Geologico d'Italia. Nos. 1-6. 


8vo.— From the Society. 

Salem (U.S.)}—The American Naturalist. . 

8vo.—From the Peabody Academy of Science. 

Memoirs of the American Association for the Advance- 
ment of Science. Vol. I. 4to—From the Associa- 
tion. | 

Memoirs of the Peabody testa of Science. Vol. I. 
No. 4. 8vo.— From the Academy. 

Sixth Annual Report of the Trustees of the Peabody 
Academy of Science, for the year 1873. 8vo.—From the 

Academy. 

Sidney.—Proceedings of the Linnean Society of Ne ew South Wales. 
I. Part 1. 8vo.—From the Society. 
Stockholm.—Kongliga Svenska Ventenskaps-Akademienes Hand- 
lingar Ny Folja Attonde. Bandet 1870-71-78. 4to. 
—From the Academy. 

Meteorologiska Jakttagelser i Sverige utgifna of Kon < 
Svenska Vetenskaps-Akademiens Anstallda och Bear- 
betade af Er-Edlund. ‘Tolefte Bandet 1870; Trellonde 
Bandet 1871; Fjertonde Bandet 1872. deen the 
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Stockholm. —Ofversigt af Kéngl. Vetenskaps Akademiens Férhand- 


lingar Tjugondeattonde. Argangen 187 1-1872; Tretionde 


Argangen 1873; Tretiondeforsla Argangen 1874. 8vo. 
—From the | 

Bihang till Kéngl. Svenska Hand- 
lingar. Forsta Bandet, Hafte 1-2; Andra Bandet, Hafte 
1-2. 8vo.—From the Academy. 

Lefnadsteckningar ofver Kéngl. Svenska 
demienstefter ar 1854, Aflidna Ledamoter. Band I. Hefte 
3. 8vo—From the Academy. 

St Petersburg—Annalen Physikalischen Central Observatoriums. 

1874. 4to.—From the Russian Government. 


Bulletin de l’Académie Impériale des Sciences de St Peters- 


bourg. Tome XXI. No. 5. 4to.—From the Academy. 
Repertorium fiir Meteorologie. Band IV. 4to.—From the 
Royal Academy. | | 
Tableau General Methodique et Alphabetique des Matieres 
Contenues dans les Publications de l’'Académie Impériale 
_ des Sciences de St Pétersbourg. 1872, 1° Partie. 8vo. 
—From the Academy. | 
Toronto.—Canadian Journal of Science, tiie: and History. 
-Vol. XTV. Nos. 5, 6;-Vol. XV. Nos. —From 
the Editor. 
Turin.—Atti della Reale Accademia della Scienze de Torino. 
Vol. X. Dispensa 1-8. 8vo.—From the Academy. 
Bolletini dell Osservatorio della Regia Universita de Torino. 
1875. 4to.—From the University. 
R. Osservatorio Astronomico di Torino Effemride del Sole, 


Della Luna e die Principali Pianeti calcolate per Torino, . 


in Tempo Medio Civile di Roma, a Anno 1876-1877. 
8vo.—From the University. 3 

Bolletino Meteorologico ed Astronomico del 
vatorio della Universita di Torino. 1873-1 87 4. Ato. 
From the University, 

Upsala.—Nova Acta Regis Societatis 

Vol. IX. Fasc. 2. 4to.—From the Society. 

Bulletin Météorologique Mensuel de l’Observatoire de 1’Uni- 
versité d’Upsal. Vol. VI. Annee 1874. 4to.—From the 
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Utrecht.—Nederlandsch Meteorologisch Jaarboek voor 1870 and 

| 1874. 4to.—From the Meteorological Institute. 

- Verslag van het Verhandelde in de Algemeene Vergadering 
van het Provinciaal Utrechtsche genootscap van Kunsten 
en Wetenscheppen. 1874. 8vo.—From the Soctety of 
Scrences and Arts. 

Victoria.—Statistical Register of the Colony of Victoria for 1874. 
Fol. Population—Part 6. Statistical Register Inter- 
change—Part 5. Reports on the Mining Surveyors and 
Registrars, 1875.—Fol. Patents and Patentees— 
Vol. VIIL—4to. Statistics of Friendly Societies, 
1874. 

Statistical Register of the Colony of Victoria.—Part 7. 
Accumulation. Fol.—From the Registrar General. 

Vienna.— Das Gebirge um Hallstatt. Eine Geologisch-Paléontolo- 
gische Studie aus den Alpen. Abhundlungen der k. k. 
Geologischen Reichsansialt. Band VI. Heft 2. Edmund 
Mojsisvocs v. Mojsvar. 4to.—F'rom the Society. 

Die Congerien und Paludinenscichten Slavoniens und Eeren 
Faunen, von D. M..Neumayl und C. M. Paul. Band VII. 
Heft 3. 4to.—From the Society. 
Denkscriften der kaiserlichen Academie der Wissenschaften. 
Math.-Natur. Cleans. Band XXXIV. 4to.—from the 
Academy. 
4 Sitzungsberichte der kaiserlichen Academie der Wissen- 
ig schaften.—Min. Bot Zool. Geo. Pal. Classe. Band LXX. 
4 Hefts 3, 4, 5. LXXI. Hefts 1, bis 5—Phys. Anat. 
Classe. Band LXX. Hefts 3, bis 5; LXXI. Hefts 1, 2. 
—Phil. Hist. Classe. LXXVIII. Hefts 2, 3; LXXX. 
” Hefts 1,2,3; LXXIX. Hefts 1, 2, 3—Math. Nat. Classe. 
4 LXX. Hefts 8, 4 bis 5; LXXI. Hefts 1, bis 5. 8vo.— 
4 From the Academy. : 
Almanach der Kaiserlichen Academie der 

1875. 8vo.—From the Academy. 

Jahrbuch der kaiserlich-kéniglichen Geologischen Reich- 
sanstalt. Band XXV. Nos. 3,4; XXVI.No.1. 8vo— 

From the Society. 
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Vienna.—Verhandlungen der kaiserlich-kéniglichen Zoologisch- 


_botanischen Gesellsschaft in Wien. Band XXV. 8vo.— 


From the Society. 

-Verhandlungen der kaiserlich - kiniglichen Geologischen 
Reichsanstalt. 1875, 1-5; 11, 12,13. Nos.14-18. 1876. 
8vo.—From the Society. 


Festschrift zur feier des Funfundzwanzigjahrigen 


k. k. Zoologisch-Botanischen Gesellschaft in Wein. 4to. 
—From the Society. | 

Warwick.—Fortieth Annual Report (1876) of the Natural History 
and Archeological Society. 8vo.—F’rom the Society. 

Proceedings of the Warwickshire Naturalists’ and Archeo- 
logists’ Field Club. 1875. 8vo.—From the Society. 

Washington.—Annual Report of the Board of Regents of the Smith- 
sonian Institution, for the year 1874. 8vo.—From the - 
Institution. 

Astronomical and Meteorological Observations made during 
the year 1873. 4to.—From the U. S Naval Observatory. 

Bulletin of the United States Geological and Geographical 
Survey of the Territories. 1875. Nos. 2,3. 8vo— 
From the Geological Survey. 

Report of the Geographical and Geological Surveys West 

of the Mississippi. 1875. | 8vo.—From the Geological 
Survey. | | | 

Report of the United States Geological Survey of the Terri- 
tories. By F. V. Hayden. Vol. II. 4to.—From the 
Geological Survey. 

Annual Report of the United States Geological and Geo- 
graphical Survey of the Territories, embracing Colorado 
and parts of adjacent Territories, being a Report of the 
Exploration for the year 1874. By F. V. Hayden. 8vo. 
—From the Geological Survey. 

Watford.—Transactions of the Watford Natural History and Hert- 
fordshire Field Club. Vol. I. Part 1-3. 8vo.—JSFrom 
the Society. 

Wellington (N.Z.)—Reports on the Durability of New Zealand 
Timber in Constructive Works. 8vo.—From the Agent 
General. | 
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_ Wellington (N.Z.)—Transactions aud Proceedings of the New 

Zealand Institute. 1875. Vol. VIII. —From the 
Institute. 

Whatby.—Report of the Literary and Philosophical Society. 1875. 
8vo.—From the Society. 

York.—Annual Report of the Yorkshire Philosophical Society for 
1874. 8vo.—From the Society. 

Zurich —Schweizerische Meteorologische Beobachtun gen. 4to.— 
From the Observatory. : 

Vierteljahrschrift der Naturforschenden Gesellschaft in — 

Zurich. Neunter Jahrgang, Heft 1-2. 8vo —From the 
Socrety. 
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